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4 New Twenty-four-inch Engine Lathe. 





On this page we give illustrations of a new 
lathe which possesses some features that are 
pew in lathe construction and performs some 
functions not before attempted, so far as we 
are aware. 

The perspective engraving gives a gcod 
general idea of its appearance and propor- 
tions, while Figs. 2, 3 and 4 are devoted to 
making plain the construction of that which 
is essentially new in the lathe. 

The object of the 
mechanism seen = 
here is to provide ; 
a means of cutting 
any thread within 
the capacity of the 
lathe without 
changing gears; to 
provide a wide 
range for feeding 
and screw cutting, 
any rate being at 
once available, at 
the pleasure of the 
operator ; and, 
finally, to automat- 
ically reverse the 





position. By this means pinion ¢, while it is 
always in engagement with gearh, by which 
it is driven, may be made to engage with any 
one of a series of gear wheels seen below it in 
Fig. 2, these gears being the real ‘‘ change 
gears” of the lathe. 

In order to effect this engagement of pinion 
i with any one of the change gears, they 
must be moved endwise to the proper posi- 
tion for the desired gear, and for this purpose 
they are all keyed toa sleeve which is splined 
to shaft 7. The continuation of the sleeve to 





motion of the lead 
screw and carriage 
ateach end of a 
screw being cut, 
the lathe running 
continuously in the 
same direction. 

At Fig. 2 part of 
the bed and lead 
screw are broken 
away to show the 
mechanism . At 
the end of the lathe 
spindie is keyed the 
gear wheel «@ which 
ehgages with a 
wheel b of equal 
sie, The gear d is 
keyed to the hub of 
the pinion c, both 
these running loose 
on the stud shown, 
which is screwed 
into the quadrant d. 
This quadrant is 
pivoted below upon 
i extension of 
eeve ¢ and turns 
Itely upon it, so 
that by this means the gears a and } can be 
thtown out of contact when desired. Pinion 
¢and gear b engage with corresponding gears 
below, Which run loosely on shaft,f, to which 
tither of them may be connected by the slid- 
"gk+y which is attached to the push-pin g, 

‘4% pinion ¢ has half as many teeth as 
bear b, the gears with which they engage 
Iversely proportional, it is seen that 
shaft is driven at two different rates, 

“eording to the position of the key, one 

bg four times the other. 
Pion right-hand end of shaft fis keyed 
Pan whee] h, and engaging with this 
a, he idler pinion ¢, which turns freely 
j oa Screwed into the quadrant or arm 
othe arm is keyed to the sleeve ¢. Keyed 
cham of the sleeve ¢ is a quad 

ymown in Figs. 2 and 8, this quadrant 
Pie, ‘ slotted arm and binding nut, as 


¥ Fig. 8, for holding it in any desired 
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screw and feed rod. At the outer end of the 
shaft / is secured a gear o, which engages 
with the gear p keyed to a short shaft, at the 
other end of which shaft is keyed the gear gq. 
The gear p drives gear r directly, while gear g 
drives gear s through the medium of an idler, 
as shown, so that gears 7 and 8 revolve in op- 
posite directions, s revolving the faster, ow- 
ing to the relative proportions of the gears. 
Gears r and s run loosely on the lead screw, 
and are provided on their inner faces with 
pins which are adapted to engage with cor- 




















ment, It is moved automatically by means 
of the knurled collars w w' which may be 
fastened to the rod at any desired points. 
Each collar is provided with a spiral spring, 
the stiffness of which is not sufficient to 
throw the clutch when the latter is engaged 
and driving the screw, the disengagement 
being effected positively by the movement of 
the carriage; but before this disengagement 
takes place the sprivg is compressed, and, 
upon the clutch being disengaged, and there- 
by made to move with less resistance, the 
spring extends and 
‘quickly throws it 
into engagement 
with the opposite 
gear, reversing the 
screw and the car- 
riage. When cut- 
ting left-hand screws 
the rod can be con- 








nected to the lever 














® above the center 
upon which the 
lever turns, and thus 
the backing motion 
of the carriage is 
made the faster, 
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whether right or 
left hand screws are 
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A New TWENTY-FOU 
which the change gears are keyed is formed 
into a cylindrical rack m, which is moved end 
wise, carrying the change gears with it by 
means of a pinion which is on the same shaft 
as that to which the index handle n is 
secured, the point of which, passing over the 
graduations on the fixed circular plate be- 
bind it, indicates by the numbers the thread 
which the lathe will cut with the pointer in 
that position—the corresponding change gear 
being brought under the idler pinion 7 by the 
movement of the index band and pinion ; ¢ 
being then engaged with the change gear by 
moving the arm j by means of the quadrant 
k, and clamping it in position, It will of 
course be understood that each change gear 
will then give two pitches of screws, one four 
times the Jead of the other, by means of the 
shifting key and push pin g. 

At Fig. 4 we show the method of trans- 
mittiog motion from the shaft / to the lead 
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responding pins on a clutch which is splined 
to the lead screw between them, so that by 
moving this clutch the screw is either 
stopped or reversed ; running in one direc- 
tion about twice as fast as in the other. On 
the hub of gear s is fastened the gear t, which 
engages with and drives a gear on the end of 
‘the feed rod as shown, Thus by putting the 
clutch win its mid position, motion is trans- 
'mitted through the gears to the feed rod 
| without turning the screw, and for the feed 
| rod all the varieties of speed can be obtained 
| that are given by the gearing as explained. 
The clutch wis thrown by means of a lever 
|» (Fig. 2) having upon its front face a T slot 
to which is connected a rod that is connected 
‘at the other end to a collar onthe feed rod, as 
ishown. The feed rod is adapted to slide 
| eadwise a short distance, in order to throw 
| this clutch, the gear which is on the end of 
‘the rod being splined, to allow this move- 
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being cut, 

It should be said 
in favor of the lathe 
that while it seems 
somewhat compli- 
cated, and to make 
use of a compara- 
tively large number 
of gear wheels, the 
mechapism is in 
reality simple, and 
that most of the 
gears, while they 
are in place ready 
for use when want- 
ed, are not really 
in use nor subjected 
to any wear what- 
ever until needed. 
Only one change 
gear, for instance, 
is actually in use 
at any one time, 
and in cutting ,a 
givea thread there 
are only four more 
years io use on this 
lathe than on the 
simple geared lathe of ordinary construc- 
tion, except in backing the carriage, when 
there are six more, while the result accom- 
plished by their use is to make the lathe very 
complete for screw cutting, any indicated pitch 
being instantly available, and the automatic 
reversing of the carriage adding very much 
to its convenience, especially in duplicate 
work, and tending toward the avoidance of 
accidents, avd economy of time. The lathe 
cuts threads as follows - 

With the pin in, 1,1}, 14, 14, 2, 2}) 24, 24, 
24, 8, 34 per inch. 

With the pin out, 4, 5, 6, 7, 8, %, 10, 11, 
114, 12, 14 per inch. 

There are 22 rates of feed by the rod, 
ranging from 4 to 64 to the inch. 

The head-stock in the 24’ lathe is 8%’ 
long. The spindle is of hammered crucible 
steel with front bearing 3}§" diameter, 64’ 
long, rear bearing 2%''x44". The spindle 
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has a 24" hole through it avd runs in phos- 
phor bronze bearings. The cone has five 
steps for a 34” belt, the smallest step being 6” 
and the largest 16’ diameter. It has a bear- 
ing on the spindle 14” long. The ratio of 
the back gears is 16 to 1. All driving pin- 
ions are cut from solid steel blanks. 

The carriage is 31’ long rests on large Vs, 
and is gibbed front and back. It can be 
locked to the bed. when facing, and the rack 
pinion can be disengaged when cutting 
screws. It has automatic cross-feed, com- 
pound rest, and, when desired, a taper at- 
tachment. 

The foot-stock has a bearing on the bed 
18” long, and the spindle is of steel 2}’ di- 
ameter, 18’ long, haviug a traverse of 14’. 

The bed is 24” wide, 14” deep, thoroughly 
braced inside, and supported on cabinet legs 
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with a little alteration for the sake of conve- 
nience. 


W = .3927 7s. } 
ae P(D— ay? f for round steel. 
ih * 
w= 4n 5® 1 
oy : Pie { for square steel. 
Petre 
E d+ 


W = carrying capacity in pounds. 
S = greatest tensile stress per square inch 
of material. 

d = diameter of stcel. 

D = outside diameter of coil. 

F = deflection of one coil. 

E = torsional modulus of elasticity. 
D = load in pounds 


From these formulas the following table 
has been calculated. It will be found of 
value in designing automatic engines, car 
springs, safety valves, weighing machines, 
etc, 

Aspring being made of an elastic material, 


of deflection, will not be affected by sudden 
shocks or blows to the same extent as a rigid 
body, and a factor of safety very much 
less than for rigid constructions may be 
used. 
HOW TO USE THE TABLE. 

When designing a spring for continuous 
work as acar spring, use a greater factor of 
safety than in the table; for intermittent 
working, asin a steam engine governor or 
safety valve, use figures given in table; for 
square steel multiply line W by 1.2 and line 
F by .59. 





OF STEEL, J) = OUTSIDE DIAMETER OF COIL. 


WILL BE ABOUT TWICE THE SAFE LOAD. 








TABLE GIVING CARRYING CAPACITY AND DEFLECTION OF SPIRAL SPRINGS OF ROUND STEEL 4 = DIAMETER 
W = SAFE WORKING LOAD IN POUNDS—TENSILE STRESS NOT EX- 
CEEDING 60,000 POUNDS PER SQUARE INCH. /’ = DEFLECTION BY A LOAD OF 100 POUNDS OF ONE COIL, AND A 
MODULUS OF ELASTICITY OF 10,12 AND 14 MILLIONS RESPECTIVELY. 


therefore 7.02 « .0405 = .284’ is the great- 
est admissible opening between coils. We 
may thus, without knowing theload, ascertain 
whether a spring is overloaded or not, There 
are numerous other ways in which the table 
will be found useful as a ready means of 
comparing the efficiency of springs of differ- 
ent dimensions and selecting the one best 
suited to the purpose; but these will readily 
suggest themselves after a little practice. It 
is to be hoped that this table will be tested, 
corrected and extended by those having oc- 
casion to use it. 


THE ULTIMATE CARRYING CAPACITY 


































































































































































































Laample 1.—How much will a spring of 3” 
round steel and 8' outside diam ter carry 
with safety? In the line headed D we find 
8, and right underneath 473, which is the 
weight it will carry with safety. How many 
coils must this spring have so as to deflect 3" 
with a load of 400 pounds? Assuming a 
modulus of elasticity of 12 millions we find 
in the center line headed F the figure .0610; 
this is deflection of one coil for a load of 100 
pounds; therefore .061 x 4 = .244” is deflec- 
tion of one coil for 400 pounds load, and 8 
+ .244 = 124 is the number of coils wanted. 
This spring will therefore be 4%” long when 
closed, counting working coils only, and 
stretch to 7}. 

Erample 2.—A spriug 3}" outside diameter 
of x," steel is wound close; how much can it 
be extended without exceeding the limit of 
safety? We find maximum safe load for 
this spring to be 702 pounds, and deflection 





and of such shape as to allow a great amount 


of one coil for 100 pounds load .0405 inches ; 


CALCULATED BY J. BEGTRUP. 
Fresruary, 1890. 


A Study of Fly-wheels 





By LEIcEsteER ALLEN. 





To find the living force stored in any mov- 
ing mass of matter, it can be shown that it is 
sufficiently accurate to divide the velocity in 
feet per second by eight, square the quotient, 
and multiply the square so found by the 
weight of the mass in pounds. The final 
product will be the number of foot-pounds 
of work which the moving mass can perform 
before coming to rest. 

This rule is based upon the assumption that 
a constant force equal to that of gravity will 
impart to a pound of matter a velocity of 
thirty-two feet in a second of time. In real- 
ity such a force will impart a small fraction 
more than thirty-two feet velocity; hence the 
rule is not strictly exact, but, as already 
stated, it is sufficiently so for most practical 


Let us now suppose a cast-iron fly-wheel of 
twelve feet diameter, having a rim of reg. 
angular cross-section whose dimensions are 
four inches measured on the racius of the 
wheel and six inches measured on a line par- 
allel with the axle, and which is making 150 
turns per minute. 

In order to determine the force that wil] pe 
stored in the rim at this speed we have firgt 
to find the weight of the rim, and second, the 
mean velocity of the mass, before the simple 
rule above given can be applied. 

The weight of the rim will be the differ. 
ence between the weights of two disks, One 
twelve feet in diameter and six inches thick 
and another of the same thickness eleven fea 
four inches in diameter; or expressing these 
dimensions in inches, one of 144 inches diam. 
eter and six inches thick, and one of 136 
inches diameter and of the same thickness, 
Most engineers and draftsmen have at 
hand a table of areas corresponding to differ. 
ent diameters of circles, but in the absence of 
such a table the common arithmetical meth. 
od of obtaining areas when diameters are 
given may be used. 

We find for the disk of 144 inches diam- 
eter an area of 16,286.05 square inches, and 
for a disk 136 inches in diameter, an area of 
14,526.76. The difference of these areas js 
1,759.29 inches. Multiplying this area by 6 
inches, the thickness of the rim as measured 
on aline parallel with the axis of the wheel, 
we get 10,555.74 cubic inches. 

As a cubic inch of cast-iron weighs 0.2607 
pound, if we multiply this by the number 
of cubic inches we find the weight to be 
2,751.88 pounds. 

Since the cross-section of the rim is a rect. 
angle, and it is plain that all points in the 
outer circumference will have a greater ve- 
locity than points on the innercircumference, 
it is evident that the mean velocity will 
be on a circle between the interior and ex- 
terior circumferences. The mean between 
the interior and exterior diameters of the 
rim will be, for practical purposes, a suffi- 
ciently near approximation to the diameter 
of a circle in which a point of the mass will 
have the mean velocity required. We find 
this diameter to be 140 inches, and the cir- 


inches or 36.652 feet.” 

We now have the weight of the rim 
2,751.88 pounds, and the mean velocity 36.65 
feet. Applying the rule given, we find the 
living force expressed as follows : 


(“S) 2,751.88 = work iu foot 


8 
pounds ; or 
(36.65)" 9,751.88 = 
8? 
pounds, 

Performing the indicated operations we 
find the work that the rim can perform be- 
fore coming to rest is 57,759 foot-pounds. 

The square of 8 is always a divisor in this 
operation, and hence the rule may be given 
as follows : 

Rule.—Divide the weight of the rim ip 
pounds by 64 and multiply the quotient by 
the square of the velocity of the mass ¢% 
pressed in feet per second. , 
be the work in foot-pounds stored in the rim 
of the wheel. 

As the spokes and hub of a fly-wheel are 
of little weight as compared with the rim, 
and their mean velocity is much smaller, be i$ 
usual to leave them out of the calculation. 
The result is that the stored-up force m4 
fly-wheel as above computed is always some: 
what less than the actua! full work. 

Now the conditions of movement possible 
to the motion of fly-wheels are as follows: 

1. The impelling force that imparts mo 
tion, avd the r.sistance to the motion may 
each be constant. If both be equal and com 
stant, the wheel, if at rest, will not turn. 

If the constant impelling force and “ 
constant resistance be equal, and the whee 
be already in motion, the velocity of its ~ 
tion will remain unchanged s0 long as t 
conditions remain unchanged. 

If the constant impelling force be gre , 
than the constant resistance, the velocity ° 
the motion will be uniformly increased. 


tha® 
If the constant resistance be greater y 
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The result will 


ater 








purposes, 


‘ity Wi 
the c nstant impelling force, the velocit} 


s 


cumference correspondiog to it is 439.8% | 



















yot- 


this 
ven 


n ip 
by 


will 
rim 


rim, 
itis 
jou. 
jn a 
yme- 


sible 


mo- 
may 
con: 


- the 
yheel 
/ mo 
is the 


eater 
ty of 


v will 





- while the resistance is variable. 


Aveust_18, 1892] 


AMERICAN 


MACHINIST 


3 





———————— 





a 
diminish uniformly and the revolution of the 
wheel will finally cease. 

9, The impelling force may be variable 
while the resistance is constant. In thiscase, 
the velocity of the wheel will vary between a 
maximum and a minimum, 

g, The 1 npelling force may be constant 
In this case, 
also, the velocity will vary between a maxi- 
mum anda minimum. 

4, Both the impelling force and the resist- 
ance may be variable. In this case, the 
yelocity may vary between a maximum and 
a minimum, or if the impelling force and the 
resistance increase and decrease alike and 
synchronously, the velocity may be con- 
stant. 

The term resistance is intended to mean 
thesum of all resistances, inclusive of fric- 
tion, on the journals of the fly -wheel itself. 

Under the first-named conditions a fly- 
wheel would be worse than useless, because 
the purpose of a fly wheel is to secure immu- 
nity from undue fluctuations of velocity, and 
as when the impelling force and the resist- 
ance are equal and constant, bodies in mo- 
tion will not change their velocity, a fly- 
wheel adds by the friction of its journals to 
the resistance, and necessitates an increased 
expenditure of power to maintain the exist- 
ing motion. 

An example of the first set of conditions 
would be a turbine working under a con- 
stant head and constant gate opening and 
raising a weight through the action of inter- 
yening hoisting mechanism. 

An example of the second set of conditions 
isa steam engine cutting off at some point of 
its stroke and employed for hoisting a 
weight, An example of the third set of con- 
ditions would be a turbine working as above 
described and operating a tilt hammer. 

An example of 
the fourth set of 
conditions is a cut- 
off steam engine 
driving a tilt ham- 





ec eocod 





It is now required to find a weight of rim 
such that when in motion, making sixty turns 
per minute, its loss of velocity duriog a simgle 
turn shall, by the performance of 9,375 foot- 
pounds of work, be reduced only eight per 
cent. of the mean velocity. ; 

If we return to the rule for finding the 
work stored in a rim of ascertained weight 
moving at a specified velocity, we can see 
that by the use of arithmetical symbols it can 
be written as follows: 
Weight of rim in pounds 

64 
ity = work in foot-pounds. 

And multiplyiug each of the expressions 
separated by the sign of equality by 64, we 
also have weight of rim in pounds X square 
of velocity = 64 times the work in foot- 
pounds; and if now we divide each expres- 
sion separated by the sign of equality by 
weight of the rim in pounds, we get another 
useful equation: 

64 times the work in foot-pounds 
weight of rim 
of velocity. 

Inspection of the last equation shows that 
when the work in foot. pounds is not variable, 
the weight of the rim can be diminished in 
exact proportion as the square of its velocity 
is increased, and hence, as the number of 
turns is definitely fixed, the only way to 
make our wheel effective, and at the same 
time to save metal in its construction, is 
to make its diameter as large as practical lim. 
itations will admit. We will suppose that 
the limit of diameter is fixed upon as sixteen 
feet measured from the line of mean velocity 
in the rim. 

We have, therefore, an average velocity on 
this line of 50.2656 feet per second. A vari 
ation 1n velocity of eight per cent. means 





X square of veloc- 





= square 





that, when the reduction of velocity through 


To find the weight in pounds of a fly-wheel 
rim that will, at a given velocity per second 
measured on the line of mean Velocity, be re- 
tarded in velocity a specified amount by the 
performance of a stated quantity of work 
expressed in foot-pounds. 

Rule.—Divide 64 times the work in foot- 
pounds by the difference of the squares of the 
maximum and minimum velocities expressed 
in feet per second. 

Applying this rule to the fly-wheel of our 
shearing machine, we have, as an expression 
of the weight of the rim, the following : 

- 64 X 9,375 = 1,449.6 pounds. 
(52.276)? — (48.155)? 

Other interesting problems connected with 

fly-wheels remain to be considered. 
——_-<>e___—__ 
Sperry’s Micrometer Scale. 








This micrometer scale has been devised by 
a draftsman and engineer for his own prac- 
tical use in measuring. with dividers for 
drawing, plauniag, desigaing, calculating, 
and the performing of graphical operations, 
he wanting something better than graduated 
scales, and there being nothing else in the 
market for this special purpose. After con- 
siderable use, this scale has become almost 
indispensable, saving much time in produc- 
ing better work, and being so simple and 
convenient, it is a pleasure to use the instru- 
ment and have the satisfaction of obtaining 
accurate results. It is an ideal proportional 
scale, measuring to the one-thousandth part 
by direct reading. 

This scale is specially designed for the 
convenient application of the poiats of di- 
viders in measuring, and to facilitate the 
setting of the pen and pencil of dividers for 
drawing. It will be useful for draftsmen, 
engineers, machinists, surveyors and archi- 


can be brought to the spiral line, and this 
being a single line enables one to measure 
and use thousandths as readily and quickly 
as longer distances. The stud upon which 
the disk turns is at the proper distance to 
one side of an extended imaginary line 
through the row of dots, so that the spiral 
line will cross this center line at right angles 
and the point of the dividers will describe a 
circular arc meeting the spiral on this line. 
The oblique line extending from a poiat cor- 
responding to the begianing of th scule to 
a poiat one-tenth of an inch from the one- 
hundfedth dot, or tenth inch, provides con- 
venient means for measurements by thou- 
sendths for distances less than one-tenth inch. 
Che figures which indicate the number of 
inches on the scale also indicate the number 
of hundredths from their respective dots to 
the obliq ie line; the intermediate dots giv- 
iog the thousandths of an inch. 

To set dividers one iach and one hundred 
and twenty-five thousand!ths (1.125 inches), 
turn the disk to the fifth division beyond the 
one numbered 2, then place one point of the 
dividers in the first dut above one inch on 
the scale and bring the other point to move 
in an arc meeting the spiral on thedisk. To 
get forty-tive huaodredths (.45 inch), turn the 
disk to five hundredths and take four tepths 
on the scale. For 2.675 inches, take two 
inches and six tenths on the scale and seven 
hundredths and five thousandths on the 
disk. To find a dimension taken with di- 
viders, pluce one pw int of them in a dot that 
will bring the other point witbin the scope 
of the spiral line, then turn the disk until 
the spiral meets the arc described by the 
point, when the distance can be read direct- 
ly in inches and tenths on tlie scale and the 
hundredths and thousandths on the disk. 





As a scale of parts, of course, it makes no 
difference what the 
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mer, a train of rolls, 
ashearing machine 
or a punching press. 4: U7, 

In nearly every = 
industrial operation 
where motive power 
is required, a variation of velocity in the 
motor beyond a certain limit is detrimental. 
li is therefore needful in designing a fly- 
wheel for regulating motion, to consider first 
What amount or percentage of variation in 
Velocity is permissible; or, to put it in another 
form, to decide what is the least allowable 
Variation of velocity. 

The decision must depend upon the nat- 
ure of the service to which the motor is to 
be applied. A variation that would do no 
harm in the driving of an air compressor 
Would utterly unfit an engine for driving 
dynamos in an electric lighting station. No 
tule can be given to aid a decision as to the 
amount of variation that can be allowed. 
Experience, as recorded in books or gained in 
Practice, must be the guide; but when the 
Variation has been once decided upon, a fly- 
Wheel may be designed that will give the de- 
sited results, 

Let us suppose, for instance, that we are to 

tive a shearing machine for cutting iron 

by a turbine, and that the shears are 
geared back to the shaft in such manner that 
the cut is made during a single turn of the 
fiy-wheel, and that the velocity lost during 
cutting is to be regained during three 
oot turns, Let us suppose further 
Rady required for each actual cut- 
ot tees n found by calculation, inclusive 
on under load, to be 12,500 foot- 
or. and that our fly-wheel is to make 
ig per minute. Let it also be re 
te ty a the variation of mean velocity of 
el shall not exceed eight per cent. 


pone erident at once that, as the entire 
F each cutting is supplied by the 
turbine during ‘- 


o our turns of the fly wheel, 
dg eoating is done during a single 
uae Iving force stored up during the 
the onl cutting and to be given out by 
the ‘er nian 4 Single turn, must be equal io 

Mance of three-fourths of the 
oF 9,875 foot-pounds, 
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SPERRY’S MICROMETER SCALE. 


the performance of work begins, the velocity 
shall be four per cent. higher than the aver- 
age, and that at the instant when the so re 
duced velocity begins to gain acceleration 
the velocity shall be four per cent. below the 
average—that is to say, the maximum veloci- 
ty will be 52.276 feet per second, while the 
minimum velocity will be 48.155 per second. 

Now it is a physical law that any accelera- 
tion or retardation of velocity is due to work 
expended in producing acceleration, or per- 
formed in producing the retardation. No 
acceleration of the velocity of a moving mass 
can be accomplished without expenditure of 
work upon the mass, aud no retardation can 
take place without the performance of work 
by the moving mass upon some other body. 
Another physical law is that the work so ex- 
pended or performed in the acceleration or 
retardation of moving masses is directly as 
their weights—that is to say, if it requires a 
certain amount of work to increase or dimiu- 
isu the velocity of one pound of matter any 
number of feet per second, to equally increase 
or retard the velocity of two, three or four 
pounds of matter, will require two, three or 
four times the work expended upon or per- 
formed by the single pound, and sv on. 

Another physical law is, that to increase or 
diminish the velocity of a moving mass any 
given amount requires an amount of work 
equal to the difference of the work the body 
has stored io it at the initial velocity, and a‘ 
the final velocity respectively. 

Our problem then is to tind what weight 
the rim must have inorder that the expenditure 
of 9,875 foot pounds of work upon it would 
reduce its velocity the differeuce between 





the maximum and minimum velocity as above | 
computed, which we tind to be 52.276 —| 
48 155 feet per second, or 4. 121 feet per second. | 
Taking the formula above given, weight of | 
rim in pounds X square of velucity = 64 | 
times the work in foot-pounds, the following 
derived rule may be written as follows: 


tects, for measuring, obtaining proportions, 
and laying off the various dimensions of 
drawings, and all purposes where accurate 
measurements are made, dimensions taken 
or values obtained with dividers and a scale. 
The accuracy of such work and the ad- 
vantage of employing such methods depend 
directly upon the accuracy and facility with 
which the measurements are made. For 
this purpose, effective means are required 
for applying the points of dividers for mak- 
ing these measurements correctly, more 
readily and to smaller fractions than can be 
done with a graduated rule. This can be 
accomplished with the micrometer scule in a 
very quick and easy manner for practical 
work, ; 
The principal feature of this invention is 
the row of conical indeatations or dots on 
the face of the scale, in combination with 
the disk at the end haviog a spiral line and 
suitable graduations upon its face. Un this 
scale the dots are one-tenth of an inch apart. 
Woen the disk is ia its normal position, the 
spiral line at the point nearest to the row ol 
dots is one-tentn of an iuch from the first 
dot, and this distance iucreases, regularly 
one tenth inch in proportion as the disk is 
turned one revolution. Tne circumference 
of the disk is graduated into one hundred 
equal divisions, and every tenth division is 
numbered to indicate hundredths of an inch, 
the intermediate subdivisions indicating 
thousandths of aninch. Then, simply, the 
distance between any of the dots and the 
spiral line will be varied one-hundredth of 
one-tenth inca or one-thousandth of an inch 
fur every division the disk may be turned, 
until anuther tenth of an inch is measured 
and uauother dot may b? taken. The dots 
being so far apart make it quite an easy 
matter to place a pointof the dividers inthe 
one required, and chen, the disk having been 
turned to represent the fractional part re- 
quired, the other point (or the pen or pencil) 





of the English 
measure, wmillime- 
ters or any of its 
multiples of the 
French measure, 
German or any 
other measure. This scale is also well 
adapted for the metric system, placing the 
dots one millimeter apart ard making the 
scale one fourth of a meter long. 

The principle of this scale is unltmited, 
for, by increasing the number of divisions on 
the disk, or by lessening the pitch of the 
spiral, or by doing both, measurements can 
be made by infinitely small distances, limited 
only by our ability to make and use the in- 
strument; and the smallest fracti ns desired 
can be read just as easily as larger ones, for 
in every distance measured there is a dot at 
one end and a single line at the other, both 
of which are far enough from all other di- 
visions to be plainly seen. 

In many operations it is absolutely neces. 
sary to measure exactly and by small frac- 
tions, while in some other work fine meas- 
uring may not be so important, but if 
measurements can be made by thousandths 
as easily as by larger fractions, it is, with- 
out question, preferable to do so. The ac- 
curacy of mechanical and engineering work 
is constantly increasing, and devices for all 
kinds of tine measuring must be used. The 
micrometer scale is especially intended to 
assist in producing more accurate work with 
less ditticulty, by providiag convenient and 
effective means fur making measurements 
by small fractional distances quickly and 
without requiring the eyesight to read very 
tine and clusely graduated division lines. 

This scale is the invention of Mr. Chas, 
Sperry, Port Washington, L. I. 
> 

The following is a special to the Telegram: 

A young man named Edward A, Twist, 
employed ut O Keeve Brothers’ meat market, 
on Reynolds street, last evening, just after 
the storm came on, while walking on Mt, 
Hope avecue on his way to his home in 
Sanford street, came in contact with a broken 


fire alarm wire, which hung over the walk 
and was crossed with a trolley. The electric 
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fluid entered his neck and he was instantly 
killed, 
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Universal Radial Drill Press. 





In our issue of July 7 we illustrated and 
described a radial drill press made by the 
Lodge & Davis Machine Tool Co., of Cin- 
cinnati, O. Our present illustration is of a 
machine which possesses many of the same 
features, but is universal and has an im- 
proved back gear arrangement. 

Like the former machine, the column is 
supported upon a stump which is attached 
to the bed-plate, and which is of enlarged 
diameter and having the joint brought as 
near the arm as possible. Between the 
flange faces are balls which form the bear- 





ing when the column is turned, and the 
thrust of the 
spindle and ele- 
vating screw is 
also taken on 
ball bearings. 
The cone pulley 
is placed at the 
bottom of the 
column, and is 
provided with 
back gears 
which are in- 
cased within it, 
so that they are 
protected from 
dirt and acci- 
dental injury, 
the workman be- 
ing also protect- 
ed by this ar- 
rangement. The 
gears are thrown 
in or out by the 
movement of the 
vertical lever 
seen near the 
pulley. 

Through the 
center of the 
column passes 
the main driving 
shaft, from 
which the short 
horizontal shaft 
is driven which 
passes out 
through a slot 
in the front of 
the column, this 
short shaft driv- 
ing the shaft 
which passes 
through the 
arm. 

The arm swiv- 
els on the 
sleeve, and the 
head upon the 
saddle, both be- 
ing graduated. 

The upper and 
lower screws at 
the back of the 
sleeve are readi- 
ly adjusted to 
keep the sleeve 
an easy working 
bearing on the 
column, while 
the clamping is 
done by the cen- 
tral screw which 
is provided with 
a vise handle for 
that purpose. 

The circular 
face for swiveling the arm is relatively 
large, bored in the center to receive the 
pivot of the arm, and the worm-wheel for 
revolving the arm is made of phosphor 
bronze. The shoe on top, bearing the worm 
for revolving the arm, is bolted solidly 
against the sleeve, overlaps the flange on 
the arm, and is scraped to a working fit, 
which arrangement avoids deflection in the 
central shaft and binding in the pivot, when 
the bolts are loosened for revolving the arm 
The arm is of the box girder shape—not in- 
tersected at the back for gearing—and has a 
wide face for the drill head. The drill head 
makes an entire revolution on the saddle, 
and is graduated. The arm is raised and 


=| 


lowered by power. The drill spindle is 
extra large in diameter, has an extra long 
traverse movement, and is balanced by a 
novel spring balancing device. 

The feed is obtained by a rack and pinion, 
and can be released instantaneously by a 
special new quick-return device operated by 
the large hand-wheel shown on the cut. 
This is almost an indispensable feature for 
tapping. Three different changes of feeds 
are obtained by gearing, and can be changed 
from one to the other while the drill is run- 
ning. 

A double friction countershaft for tap- 
ping is furnished with each drill. 








i 


i. 
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for taking up wear, but in the spindle of a 
drill press the writer has never seen any such 
provision or need of any; what is curiously 
called a ‘‘solid hole” in a vertical position 
scems to give no trouble as to wear. 

Not long ago the writer bought a small 
drill press; it was in general appearance 
graceful and strong; it was very convenient 
to handle, and the workmanship was perfect 
—no better could be found in any machine 
tool known to the writer; the maker failed 
to put his name on it, as he should have done, 
as such a piece of work was a credit to him; 
this tool cost only $75—at such a price one 
could afford to throw away a press once a 
year, and the usual method of having it 
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It is fair to presume that it pays to put a 
good man on a tool, and provide him with 
enough work to keep him going, and hold 
him responsible for the condition of same and 
the quality of the work; it costs considerably 
less to drill a hole in its proper position even 
at a greater outlay for labor than to file it 
there when out of place. 

The tapping attachment put on some drills 
is a great saving of labor, and if the self. 
tripping rig was left off would become more 
popular, as it is apt to make a man believe 
the entire affair is of no value, while it is 
only the trip which is so. 

A short time ago the writer was shown a 
device for a tapping attachment to a drill 
press, or it could 
be used in the 
spindle of the 
machine if 
backing belt was 
provided; it had 
the new feature 
of an adjustment 
for various sizes 
of taps which 
could be quickly 
varied, and its 
idea was to pre. 
vent breakage 
of taps by hay. 
ing some part of 
it let go before 
the tap; this js 
not a new idea, 
but the graded 





scale, if it may 
be so called, is, 
at least to the 
writer. This 
article came di- 
rect from Eng. 
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Some Remarks. 





By W. D. Forses. 





Machine shop practice seems to dictate that 
certain tools should be but rarely assigned to 
a workman as is a lathe or a planer. 

Noticeably is this the case with the drill 
press, and from this system it has become 
not only one of the most abused, but also one 
of the most expensive to maintain. 

Before going further into the question of 
this tool, it is worth while to notice that it is 
an exception in machine tools in its design, 





that is, toa certain extent; most mechanics 
in laying out a bearing provide some means 


anybody’s tool would make it almost neces- 
sary if good work was desired. 

It is not human to oil up for a few minutes’ 
job; it is as much as can be expected of a 
man to do so when he has a long piece of 
work and a few short jobs; and no oil gives 
the shop doctor a chance to show himself, and 
relegates the press to the second-rate list. 

In general, the work done on a drill press 
is not fine, nor does it require great skill, but 
it requires some, and at times considerable; to 
get a hole just where it is wanted and to size 
is not an easy job, and can hardly be expect- 
ed from a man who works for laborer’s 





wages, which is the grade usually to be 
found in charge of this tool, if any. 





land, and while 
inspecting and 
comparing it 
with a somewhat 
similar produc- 
tion, certain re- 
marks were for- 
cibly brought to 
mind concerning 
boasting, which 
appeared in this 
paper from the 
pen of a gentle- 
man whose arti- 
cles the writer 
has always read 
with _ pleasure 
and much profit, 
even as far back 
as 1872, when 
the aforesaid 
gentleman was 
masquerading as 
an English en- 
gineer in Amer 
ica. 

It might, per- 
haps, be due to 
the cosmopolitan 
education and 
existence of the 
writer, which 
allowed him 1 
acknowledge the 
superiority, it 
his eyes, of the 
English produe- 
tion, without 4 
single pang % 
desire to bolster 
up the productions of his own country at 
the expense of his pocket, simply becau® 
it was the work of a fellow countrymat, 
yet he hoped it was from his ability dis 
tinguish better from good, and a desire wo 
save his taps, that induced him to place a0 
order for the English article, and order the 
return of the tool to its makers, as it was left 
on approval. 

It seems strange to stop at Papin if you g° 
back of Watt. At least Hero conceived 
idea of using steam as a power. To return : 
Nature is the only safe way if you ae 
get at the root of things. We can yer ‘ 
enberg gave nothing new to the wie 
making movable type, as it is clear that 46 
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tracks spelled “‘ tiger” to the hunter as plain- 
Jy as does type to us to day, and there is no 
question but the type was movable. The 
Nautilus shows us a boat with sails and self- 
contained power; a little ingenuity will lave 
man Without an original idea. We are sure 
the diamond drill was used on the pyramids, 
and if the form of these structures gave the 
jdea of the straight line engine, the writer 
fails to see why any less praise should be 
given its designer—is there less praise to be 
given Weston for his pulley block because 
the Chinese windlass showed the idea in a 
non commercial form ? 

It takes more than words to prove Ameri- 
ca’s supremacy in mechanical arts, and to 
try to prove it by the liberal use of trade 
catalogues is, in the opinion of the writer, 
abortive, and 
itseems strange 
that anybody 
who believes in 
such suprem- 
acy.should go 
out of the coun- 
try to select a 
water-wheel for 
an American 
enterprise, 
when the 
writer knows 
that an Ameri- 
can wheel is 
being exported 
to Europe on 
account of its 
superior work, 
in the face of 
the fact that 
cheaper wheels 
are to be ob 
tained there; it 
only goes to 
show that the 
American en- 
gineer will 
select the best 
in his opinion, 
no )6umatter 
where it is 
found. 

Boasting is 
not to be en- 
couraged, but 
it really seems 
that in certain 
lines America 
has a right to 
be proud. 
Stevens made 
the T-rail, 
Which form 


Fig. 3, 


Outside dimensions 
of Chimney at bottom 
56x 5'8' 
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ing, as they do, more than twice the amount 
of fuel that is needed in the cupola for the 
production of good hot iron; but an ex- 
tensive practice has convinced me that even 
such considerations would have been over 
looked on particular occasions, if there had 
been a good reverberatory furnace in the 
shop. 

Too frequently castings are needed which, 
if commen justice was done to all parties 
concerned, ought to have been cast from the 
reverberatory furnace, and in the, some- 
times, oft-repeated effort to produce iron of 
the desired homogeneousness in the cupola, 
the cost of production, in the end, has been 
very far in excess of what it would have 
been had the proper furnace for the job been 
on hand. 





view of the latter’s great utility such a propo- 
sition would be preposterous in the extreme ; 
but I do maintain that if they. were built and 
held in readiness for emergencies, which are 
constantly occurring, it would reveal a greater 
wisdom on the part of our leading founders. 

It cannot be denied that the reverberatory 
furnace will yield a purer metal than is 
possible for the cupola to do, simply because 
it is melted separate from the fuel, and 
consequently cannot absorb its impurities ; 
whilst on the other hand the iron in the 
cupola is charged in direct contact with the 
fuel, with the consequent result of being 
more or less impregnated with its impuri- 
ties ; this fact is incontrovertible, and speaks 
volumes in favor of the reverberatory, when 





absolutely clean iron is the desideratum. 
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measure compensate for the extra cost of 
melting in the former. 

For the reduction of unwieldy masses of 
scrap iron, this class of furnace is indis- 
pensable, as any amount of this apparent 
drug can be reduced into good fluid iron 
with the greatest ease. 

For the benefit of all such as are ignorant 
of the principles which govern the art of 
melting in these furnaces, it is needful to 
say that in all cases where it is desired to 
melt metals out of contact with the solid 
fuel, special combustion chambers or fire- 
places must be provided, the metal being 
melted by the body of flame and heated gas 
acting upon its surface as it lays on the bed 
of the furnace. 

To accomplish this effectively, the flame 
must be made 
to reverberate 
from the low 
vaulted roof of 
the furnace 
downwards, 
and the form 
of the roof as- 
sociated w. th 
the velocity of 
the flame wi ' 
determine what 
part, or parts, 
of the bed will 
receive the full 
force of the 
heat current, 

This fact 


Chimney 2'6'x 2'6' 
inside d mensions, 
<18 ~ 26 y% 18> 
























































gives rise to 
numerous 
opinions as to 
-the correct 
form to be 
given the inside 
of a reverber- 
atory furnace 
for obtaining 
the maximum 
of efficiency, 
some favoring 
es the method of 
placing the 
charge behind 
the bridge wall; 
others again 














seems to be i ke iam 
perfect; Pull- 
man made rid- 
ing on it a 
Pleasure, and 
Westinghouse 
Probably has 
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the doctors of hoe 
the past twenty 
years by his 
brake, but in cs ig 
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maintain that 
the chimney 
end is the best 
for charging, 
because it is 
(9 generally = al- 
lowed to be the 
hottest; but 
however. much 


























they may vary 
in construction 
the principles 
which govern 
as noted above. 
are about the 
same, 

The furnace 
represented by 
the illustrations 
accompanying 
this article is a 
very good one 
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taming these 
men we do not 
detract from 
the name of 
John Stevenson. In general, the writer has 
found Americans ready to bow to intellect, 
ind credit it wherever it belongs. 
———_- __ 
Melting Cast-iron in Reverberatory 
Furnaces. 





3y S. BoLLANnp. 





Reverberatory, or as they are more fre- 
uently called, ‘‘ wind or air furnaces,” to 
iMguish them from those worked with 
‘omipressed air or blast, are not as com- 
monly used for general purposes now as they 
we formerly, for manifest reasons, some of 
it would, perhaps, be well to inquire 


I . ; ; 
the first place it is claimed that they 
&Xpensive in their working, requir- 





Fig. 4. 


MELTING CAST IRON IN REVERBERATORY FORNACES, 


Another of the prime causes for this dis- 
continuance is the great lack of knowledge 
manifested in their construction and man- 
agement, owing to which failures have at- 
tended the efforts of quite a number of 
founders who have endeavored to establish 
their use, and they have been forced to 
abandon the enterprise and fall back, dis- 
appointed, to the cupola again. 

This should not be the case, nor need there 
be any such giving up; the business can be 
learned, like any other, by hard application 
and industry, and no better incentive to this 
could be adduced than to inform all such as 
have failed in learning the art, that through- 
out the whole of Europe the reverberatory 
is as common as the cupola furnace is here. 

Do not understand me as urging their 





general adoption in place of the cupola ; in 


Iron melted in the reverberatory furnace 
loses a portion of its oxygen during the 
process, This tends to harden by convert- 
ing graphitic into combined carbon; hence 
the eminent adaptability of these furnaces 
for the production of iron suitable for guns, 
hydraulic cylinders, rams, heavy rolls, etc., 
as any degree of homogeneousness can be 
obtained by polling the molten iron in the 
reservoir after it has all melted, and at the 
same time allowing the full force of the 
flame to play upon its surface until the 
iron, by dipping test, shows the desired 
texture. 

One great advantage claimed by the work- 
ers in malleable iron is, that iron melted in 
the reverberatory furnace anneals at a heat 
very much lower than would be required for 
iron melted in the cupola ; this will in some 








for general 
work, and very 
suitable for re- 
ducing or melt- 
ing heavy lumps which would otherwise have 
to be cut up into smaller pieces before it 
would be practicable to melt them in the 
cupola. 

The chief points in the representations have 
their dimensions figured; this will aid in 
arriving at a correct estimate of the propor- 
tions of the furnace shown. Its outside di- 
mensions, exclusive of plates, are 80 feet 6 
inches Jong and 7 feet wide. The whole 
structure is incased in wrought-iron plates 
joined together, as shown in plan, Fig. 1, 
and again by broken lines at Fig. 4, 

The corners are held together with angle 
irons, and the principal anchors are those 
shown at Fig. 4, and marked from 1 to 8 
respectively. These ‘‘chief” anchor bolts 
reach from one side to the other, passing 
through the structure at such places as are 
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Fig. 5. 
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best calculated to bind the whole firmly 
together, and, at the same time, are clear of 
all working parts of the furnace, as will be 
observed by referring to Fig. 2, where the 
position of each bolt is shown at figures 
corresponding to those marked on the side 
elevation, Fig. 4. 

The amount of strain which this furnace 
is called upon to bear, owing to the intense 
heat and pressure to which it is subjected 
periodically, makes it imperative that not 
only the walls, but the foundation also, 
should be as substantially built as possible. 

The foundation A, Fig. 2, can be built up 
solid of common material, up to the line of 
fire-brick, and in such form as will allow 
the fire-bricks when set thereon to incline 
from the chimney to the reservoir in a down- 
ward direction, as shown at Fig. 2, and it 
will be seen that all those from Bto @ must 
be kept six inches below what it is intended 
shall be bottom of the furnace after the sand 
bed has been formed upon it. 

The bridge wall D, Fig. 2, must, in this 
case, be not less than 2 feet 3 inches from 
the face of the grate bars, and like the sides, 
roof and fireplace, must be built with the 
most refractory kind of fire-bricks. 

The fireplace must in all cases be built 
the full width of the furnace to commence 
with ; should it be thought desirable to con- 
tract its dimensions subsequently, the task 
will be an easy one. 

The roof, throughout its entire length, is 
an arched one, and, as before stated, must 
be of tire-brick ; whatever filling is done 
above the fire-brick arches can be of com- 
moner material. 

The chimney for such a furnace would 
need to be from 30 to 40 feet in height, sur- 
mounted with a damper, so arranged as to 
be easily controlled from the bottom ; this 
is an important feature, as the draught is 
regulated altogether by the damper. It is 
hardly necessary to say that a chimney of 
this sort must be built with an inside course 
of fire bricks, and no matter what form the 
outlet from the furnace may be, it is best to 
build the chimney square. 

The methods adopted for binding these 
chimneys are various, but as they are well 
understood by all masons accustomed to this 
class of work, it will not be necessary to de- 
scribe them here. As to their dimensions, it 
is a common rule to have the inside area 
equal that of the air space in the grate, but 
these things can only be determined by 
actual experience and practice. I have seen 
good melting done in reverberatory furnaces 
whose chimneys, in some instances, were 
much smaller than the rule allows, and 
again, in other ins'ances, when the chimney’s 
area has been in excess of the air space in 
the grate, the melting has been all that could 
be desired. I therefore conclude that it 
would be the wisest, in all cases, to have the 
area of the chimney somewhat in excess of 
the fireplace, as in any case the damper will 
regulate the draught with ccrtainty when 
the height is sufficient. 

A very excellent mode of building chim- 
neys is to have them as a separate structure, 
resting on a sole plate supported by four 
columns ; this gives opportunity for making 
a connection with the furnace or furnaces 
from any direction which may be chosen. 

There are two kinds of charging doors 
shown; the one at A, Fig. 4, is on the side, 
and covers a hole 5 feet by 4 feet, through 
which the iron, heavy and light, is conveyed 
when the chargivg is all done from the side 
aperture ; the other is seen on the top of the 
furnace at A, Fig. 3, and covers a hole as 
wide as the furnace, 6 feet in length. 

In all cases when the iron to be charged 
is heavy, the latter method is the most con. 
venient. As seen, the doors are lined with 
fire-bricks. 

The manner of building a furnace, here 
shown, admits of easy access to any part for 
repairs, for as all the connections are made 
with bolts (not rivets) one or more of the 
plates can be detached at the place where it 
is needed for making alterations or repairs. 

Fuel is the all important factor for pro- 
ducing hot iron in reverberatory furnaces, 
as it is also in cupolas, and although numer- 
ous tests have becn made with coke, hard 


coal, anthracite and charcoal, none seem to 
work so well as the soft bituminous coal of 
the non caking kind; it is the only fuel upon 
which the utmost confidence can be placed. 

The importance of a good draught in these 
furnaces will suggest itself to the least ob- 
servant, but it must be remembered that this 
draught will draw cold as well as hot air 
through the stock if there are openings left 
at any point for its ingress ; this bad feature 
is to be avoided by all possible means, and 
this can only be done by incessant watching 
of the fire, alway sendeavoring to keep a full 
grate of live coal, and when clinkering 
must be done, let it be done quickly and 
well, and avoid making holes in the fire, 
through which cold air can rush into the 
furnace. 

The inrush of cold air is;to be strictly 
guarded against from whatever cause ; for, 
independent of the dangerous tendency to- 
wards chilling the furnace, there is a possibil- 
ity of the chemical nature of the iron being 
changed by its admission. 

When the draught is strong enough to force 
the flame with a velocity sufficient to melt 
the iron quickly and hot, it need not be 
urged any more. 

By referring to Fig. 2 it will be seen just 
how much of the bottom needs to be made 
up with sand ; it starts on the bed at B, and 
continues down and around the reservoir to C 
If this bottom be well made with a prepara- 
tion composed of eight parts fire sand, and 
one each of clay and ground coke, it should 
last for ten heats, providing it receives from 
one to two hours good firing before the first 
charge is piled in. 

The breast seen at A, Fig. 1, Z, Fig. 2, 
and B, Fig. 3, can be made after the manner 
suitable for a large cupola, but as the hole 
must be stopped until the tap is made, pains 
must be taken to fill the cavity all through 
its length with fire sand mixed wich a small 
portion of coal dust ; this can be easily with- 
drawn, as it will not cake together when it 
becomes hot. Before tapping be sure and 
close the damper. 

For charging purposes it is advisable to 
allow plenty of room at the doorways; es- 
pecially is this the case when all must be 
charged through the side. The first layer 
of pigs must be set lengthwise with the fur- 
nace, a little apart, the following layers in 
opposite direction, but leaving spaces be- 
tween each pig for the free passage of the 
flame ; in fact, open charging is to be ob- 
served, no matter of what nature the pig or 
scrap may be. 

When the pieces to be melted are of more 
than ordinary magnitude, it is then in order 
to have an open top through which to lower 
them down with the crane; the cover for 
such an opening is shown in end section at A, 
Fig. 3, being simply a segment of the circle 
corresponding to the arch of the roof at that 
point, with internal flanges for carrying a 
course of fire-bricks built in on end; the 
rings C and D are for lifting the cover on 
and off with the crane. 

The object shown as resting on the bottom 
represents a U. 8. 18-inch mortar, weighing 
about 17,000 pounds. Preparation is made 
to sustain this weight clear of the bed, by 
setting fire-bricks on the bottom, to finish 
level with the bed when it is formed, on 
which to rest other blocks for carrying the 
load ; by this means the flame can play all 
around the piece, and a speedy reduction of 
the mass ensues, if all is working right. 

It will be noticed that considerable space 
behind remains unoccupied, all of which can 
be utilized if more iron than is contained in 
the mortar be needed ; for, as before stated, 
this is the hottest part of the furnace. 

All the iron required should be charged at 
the first, as it is not advisable to attempt the 
reduction of any additional stock immediately 
after the heat is down; such attempts are 
attended with disaster oftener than other- 
wise, because the furnace cools off consider- 
ably by the admission of cold iron and cold 
air, making it next to impossible to melt the 
second charge before the iron first melted 
becomes cold and useless. 

The hole shown at B, Fig. 1, and at H, 





Fig. 2, isthe puddling hole, and, as will be 
noticed, is directly over the reservoir. It is 





through this hole that the dipping is done 
for testing purposes; the skimming is ef- 
fected through this hole also. It is very 
important that the molten iron. be kept clean, 
as any accumulation of dirt or scum upon its 
surface acts like a shield, and interferes with 
the direct action of the flame upon its sur- 
face ; this, of course, is as good as so much 
heat lost. 

Another very important operation which 
is readily accomplished by meaus of the 
puddling hole, is the boiling of the metal, a 
process which becomes absolutely necessary 
when opposite grades of iron are to be mixed 
together, out of which it is desired to obtain 
a thorough blending of the whole; this is 
done by thrusting down into the molten iron 
one or more green saplings. This, of course, 
creates a violent ebullition throughout the 
mass, and usually effects the desired result, 
but this, as well as the other operations, must 
be done with the utmost dispatch, otherwise 
cold air will rush into the furnace_in_suffi- 
cient quantity to neutralize every good effect 
which should accrue from these several im- 
portant agencies. 

Another hole is seen at J, Fig. 2, which 
enables the melter to take an occasional 
glimpse into the interior of the furnace, and 
being directly in range with the bed, he can 
materially accelerate the process of melting 
by separating such pieces as are welding 
together, as also by breaking up the more 
refractory ones; this hastens melting by in- 
creasing the surface upon which the flame 
can more effectually play. 

The old saying, ‘‘that a stitch in time 
saves nine,” applies with more than ordinary 
force to the management of these furnaces. 
A careful examination after each heat will 
reveal small and apparently insignificant 
faults. If these are at once remedied, these 
furnaces will not only last longer in good 
condition, but, as a natural consequence of 
their superior efficiency, will also melt hotter 
and better iron. 
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Inertia and Momentum—A Word 
Wanted. 
Editor American Machinist: 

In your editorial of the AMERICAN Ma. 
cCHINIST of this date, ‘‘A Word Wanted,” you 
express a desire for a term which will express 
quantitatively the resistance of inert bodies 
to being put in motion. There are already 
two such terms well-known to students of 
mechanics, viz.: 1, weight; 2, mass or weight 
divided by 32.2, the value of g at the earth’s 
surface. Suppose we havea pound of metal 
resting on the surface of the earth, what is the 
resistance to its being put in motion vertical- 
ly upwards at a very slow velocity? The 
answer, of course, is its weight, one pound. 
Suppose it is suspended from an overhead 
support by a long cord, or resting on friction- 
less balls on a frictionless track, what is its re- 
sistance to being put in motion horizontally? 
The answer is that it will depend on the ve- 
locity of the motion. The quantity of energy 
stored in it when in motion is equal to 4m v? 
= 7 weight < square of velocity in feet per 
second. If the velocity of the body is in- 
finitely small it will require: ouly an infini- 
tesimally small expe..diture of energy to put 
the body in motion. A 10,000-ton vessel 
which requires 20,000 horse-power of engine 
to keep it moving through the water ata 
speed of say 22 miles an hour can be towed 
about in the river by a small tugboat. It is 
evident, therefore, that no single term can ex- 
press quantitatively the resistance of bodies 
te being put in movion which will give any 
clearer ideas of the subject than the two very 
satisfactory terms we pow have—mass and 
weight, 

The need for the new term, which you say 
has been realized by many of those who have 
aitempted to master the theory of dynamics, 
is not felt to any considerable extent by those 
who have not merely attempted, but actually 
mastered it. It is not felt by students of me- 
chanics who read modern text-books on the 
subject, in which rigid definitions are given 
to the terms used. Your correspondent has 
probably been befogged by reading some of 
the worst of the older writers on mechanics, 








or their copyists, who are badly mixed {n 
their definitions, otherwise he would not say 
that a body in motion contains a force, nop 
that the ‘‘force” is called momentum ; nor 
use such inexact expressions as ‘‘momentum 
is simply inertia at one end of the line,” “p 
mentum is inertia,” etc. 

Momentum, as defined by Rankine, is the 
product of the mass of a body into its velogj. 


0- 


ty, or m v or Mi o; but the term is now fal}. 


ing into disuse, as the word “energy,” ey. 
pressing the amount of work stored up in g 
moving body, or its capacity to perform 
work, represented by 4 m v*, is more useful 
for ordinary purposes, such as expressing the 
energy in a moving fly-wheel, or in a cannop. 
ball in foot pounds or foot tons. As this term 
is rightly becoming disused, there is surely 
no use for the invention of a new term for 
‘inertia at the other end of the line,” what. 
ever that expression may mean. 

CRITIC, 





Editor American Machinist : 

In commenting on the communication of 
an engineer in your issue of July 28th, te. 
garding the importance of more accurate 
knowledge of the laws governing the inertig 
of bodies than we now possess, you correctly 
state: ‘‘What seems to be wanted isa term 
which will express quantitatively the resist. 
ance of inert bodies to being put in motion,” 

There are few subjects in the domain of 
physics in a more unsatisfactory condition 
than that of inertia. It appears to be as much 
a perplexity to the physicist as it is an obsta- 
cle to the engineer. 

Innumerable instances are cited of the ef. 
fect of inertia, but we are given little infor. 
mation by which we can determine quantita- 
tively the effect. ' 

The subject will always be a perplexing 
one, owing to the seeming impossibility of de- 
termining the amount of distortion which 
takes place ina body when a force is applied 
to move it, and which distortion will vary 
with the nature of the substance. 

The force which distorts a body does not 
operate to move it. This appears paradoxi- 
cal, but it is nevertheless true. 

When force is applied to a body there is 
always a portion besides that which causes 
the distortion which operates to move the 
body, but the fact remains that a given force 
cannot be absorbed in the distortion of 4 
body and in giving it movement at the same 
time. ° 

No body moves from a state of rest in- 
stantaneously with the application of the 
moving force, but it always acquires its mo- 
tion by degrees. The force reyuires (6 be- 
come diffused through the mass; that is, 
each molecule must feel the effect of the 
force applied before movement can begin. 

With very elastic bodies considerable dis 
tortion ofa part of the mass may occur before 
the whole acquires movement, in which case 
the body will appear to have a different 
amount of inertia than in the case of another 
body of the same weight and of different 
elasticity. 

This illustrates an instance in which, # 
your correspendent says, “‘inertia is nd 
necessarily momentum.” 

According to the principle of momentum, 
when a force is applied to move two bodies 
of different weights in opposite directions 
they will begin their movement at the same 
instant, but will acquire velocity according 
to their respective masses; but Dr. Anders 
observed that the mark made on a parapét 
by the discharge of a disappearing gun ¥¥ 
sharply defined, and coincided exactly with 
the muzzle when the gun was fired. He ar 
gued from that fact that the projectile must 
have left the muzzle before the gun begs 
its recoil; that is, the moving force 
ceased to act when the gun began its reco 
movement. This seems to substantiate the 
position maintained by many regarding ~ 
inertia of bodies—that the moving force yer’ 
quired to become diifused through the ® / 
before movement begins, and that time ‘i 
necessary factor in the determination of 
inertia of bodies. hci 

Those who have been engaged ia ~ 
ing machines having parts which wer 
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‘red to be alternately and rapidly put in 
motion and brought to rest have experienced 
the practical difficulty that inértia occasions. 
They understand the importance of having 
those parts as light as practicable, and, in 
counterbalancing them, to do so by means of 
springs and not by weights. Increasing the 
weight of a moving body increases both its 
inertia at the beginning and the momentum 
at the end of the movement. 

I. McKim CuHase. 





Maitor American Machinist : 

Your correspondent who wishes a new 
word coined to distinguish the inertia which 
opposes motion, and that which opposes a 
cessation of motion, has evidently not studied 
the meanings of dynamic terms, otherwise he 
should not have met with any difficulty. He 
ays, ‘Bodies are inert. Being stationary, 
power is required to move them. Being in 
motion, power is required to stop them.” . . . 
He should have used the word ‘‘ force” in 
place of “power.” Furthermore, the word 
“momentum ” is no longer used in the sense 
in which he uses it, ‘‘ energy” being put in 
its place, and the energy of a moving body 
is not its inertia. Inertia is the resistance 
experienced in changing the direction or the 
rate of motion, and may be expressed in 
pounds, Energy is the amount of work ab- 
sorbed while the body was put in motion, 
and is expressed in terms of foot-pounds. 
Then, again, motion is a relative concept. A 
thing may be at rest in relation to one basis 
of observation and at the same time moving 
in relation to another basis. The same force 
that imparts motion in relation to one basis 
may tend to stop motion in relation to anoth- 
er basis. Dynamics cannot recognize even a 
specific difference between rest and motion, 
and a careful study of the precise meaning of 
thedynamic terms now generally accepted 
by authorities will probably convince your 
correspondent that the vocabulary is as com- 
plete as the present state of the science of 
dynamics requires. Hugo BILeGRAM. 

Philadelphia. 





Miitor American Machinist : 

In the matter of your editorial, ‘‘ A Word 
Wanted,” I have made use of ‘‘fixidity,” a 
word almost obsolete at present, but one, 
it seems to me, quite applicable. Wher- 
ever I have used it in instruction it has been 
at once understood by my students, the ma- 
jority of whom are net upin the higher word 
usages and practices. I have also adopted it 
inconnection with inertia in the book mat- 
ter I have been preparing. 

New York. Wa. H. WEIGHTMAN. 





The “Old Man’? Goes to the Sea-shore. 
Hlitor American Machinist : 

Ihave been considerably interested in Jack 
Loftus, who manipulates the sixty-inch lathe 
inthe lower shop. Not that there is anything 
particularly uncommon about Loftus, except 
When anything occurs that disturbs the har- 
mony of the machinery for a few minutes, in- 
stead of folding his arms and searching for a 
wft place to lean against, he goes where the 
rouble is located and helps get things in mo- 
tion again, or else he uses a piece of waste 
Cleaning off the soiled spots on his lathe. 

Then, too, I have noticed that when one of 
the cubs gets puzzled as to the best method 
‘oemploy on some particular job with which 

is not familiar, and the foreman is not 
hear by, he quietly goes to the cub, their heads 
Set together, Jack makes a few gestures with 
arms, the cub brightens up anda goes 
about his work, while Jack gets back to his 
lathe in such a didn’t-miss-you manner 
that it is hard to realize that he and the cub 
ver saw each other, 
hen at the noon hour when most of the 
i. flippantly roasting each other and 
a 8 their lunches, Jack puts his meal out 
Sight with deliberation and enjoyment, 
. debating something with other shop- 


me he has some decided opinions of his 

Pt my he carefully listens to those of oth- 

ee ha and takes in argument with the 

fe liberation and pleasure that he masti- 
his food 


B a 
ut T have noticed a new wrinkle in Jack 








during the past four months and mentioned 
it to Brailey, the foreman over that depart- 
ment, but he seemed to think Loftus 
was a sort of ‘‘crank,” ‘‘so different from 
the rest of the men, you know,” said he. 

By the way, Iam not perfectly satisfied 
with Brailey asa foreman. He is ambitious 
to get on and all that, but he is not my ideal; 
he is too much of a plunger, and I have to 
take excuses too often instead of results. I 
have tried to discover the proper niche in 
mechanical work where he would be suita- 
ble, and where I can place him without de- 
stroying his ambition. 

But to get back to Loftus. Jack got into a 
habit of talking to himself, shaking his 
head, and then hitting some inoffensive cast- 
ing a vicious blow with his hammer when he 
would partially regain his normal condition. 

Matters came to a focus two weeks ago 
when he came in and said he wanted to 
“talk” with me. He said, ‘‘I want to get off 
for about two weeks or ten days; I’ve spoken 
to the foreman, and he says you can’t spare 
me; now I want to have my say and then 
you can have your say. Probably you have 
noticed on your going home from the shop 
evenings that little woman and the two babies 
sitting on the door step of the little house on 
the corner of B street. Well, they are mine, 
as we call it, and I have ascheme. I know 
a man who went down to the sea-shore last 
summer and got good board and lodging 
for only one dollar a day, so I have held 
back all my overtime and extras for the past 
four months, and I have sixty dollars that 
my wife don’t know of; I am going to take 
her and the babies to Rockaway and let them 
roll in the water and dig in the sand while 
the sixty lasts, and see what the effect will 
be. I’ve written to a Mrs. O’Brien for board 
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and made all arrangements. I don’t imagine 
that we will have rooms en suite with bath 
attached; neither will we be served at tables 
by servants of polished ebony with white 
apron trimmings, but we will have an oppor- 
tunity to see the ocean and taste the saltiness 
thereof and forget, asit were, all about belts 
and pulleys, and the daily grind of shop and 
household duties, and see if things won’t go 
easier after we come back. What do you 
say, do I get off ?” 

I had noticed the little woman and two 
babies as Jack expressed it, although one of 
the ‘‘ babies” was a sturdy little chap of five 
years whose sole aim in life seemed to be to 
get the family cat hung on the front gate. I 
recalled the faded, tired look on the face of 
the little woman as she talked baby talk to the 
pale restless infant in her arms while await- 
ing the husband’s evening home coming. 

Jack had never gazed upon the ocean and 
Ihad. Judging from my own experience in 
days gone by I did not think his “‘ sixty” 
would go very far, but I was interested in 
seeing the experiment worked, so I said: 
‘* Jack, your scheme looks so good that you 
can lay off while the sixty dollars holds out, 
and I would like also to invite myself to go 
along with yourself and Mrs, Loftus on this 
seaside outing. It may be beneficial for me 
also to commune with nature instead of me- 
chanics for a few days; would I intrude ?” 

Jack didn’t faint away at my proposition, 
but recovering from the stagger it gave him, 
I was invited. Wearrived at Rockaway on 
Thursday and found Mrs. O’Brien, notwith- 
standing the name, to be a rather cheerful 
woman of Connecticut Yankee stock, who 
kept the table loaded with good wholesome 
food and kept gallons of pure sweet milk for 
the babies to drink in her kitchen, while her 
husband was a jovial son of Erin, whose 
jokes kept everything lively. We rolled in 
the brine and the children burrowed in the 





sand after sand crabs until the baby was the 
color of a beet, while the five-year old looked 
like a Turk and had an appetite like an os- 
trich. Loftus spent the hours when out of 
the water sitting on the beach gazing ocean- 
ward until his eyes bulged out like opera 
glasses, while his timid liitle wife hunted 
shells and odd sea curiosities. 

I didn’t put in all my time in close com- 
panionship with him, and at the end ofa 
week, when I suggested that probably they 
might find added pleasures spending 
the afternoons and evenings among 
the museums and concert halls, the fly- 
ing Dutchman, the razzle dazzle, roller 
coaster, or as O’Brien puts it, ‘‘ the roundy- 
go-boundy,” and the hundred other attrac- 
tions that. take nickels from our pockets, 
Jack fired up and said, ‘‘Old Man, see the 
color in that woman’s face? See those two 
kids? That’s all we want; I can get all those 
other rackets at home if I want ’em; I came 
here to forget the earth and have my family 
enjoy salt water, sand and tan; we are doing 
it great.” 

I bothered him no more, but helped the 
two cherubs build sand castles and paddle in 
the breakers until the tenth day, when Loftus 
packed his grip-sacks, and, taking the two 
babies in his arms, said, ‘‘Let’s go.” Bidding 
our generous hosts adieu we came through 
the great metropolis, and in the evening, after 
he had stowed his treasures away in their 
berths, he came into the smoking room of the 
sleeper where I was enjoying my cabbage 
leaf without sauce. As I gave him a cigar 1] 
asked, ‘‘Jack, how much over the sixty did it 
take?” ‘‘ Two dollars and thirty cents less 
than sixty,” he replied. ‘‘ Pretty good 
scheme, hey? Think I’ll take in the mount- 
ains next year.” 






SLIDE GAUGE. 


Loftus showed up Monday morning as 
usual; instead of his previous ‘‘ queer” ac- 
tions there was a twinkle of contentment in 
his eyes Undoubtedly his scheme was a 
paying investment. 

I believe every man and boy around the 
plant has been up to the cottage on B street, 
‘“‘hefted”” the boy, admired the baby and 
complimented the blushing Mrs. Loftus on 
herimproved looks. I also understand there 
is to be a general hegira to the sea shore next 
summer by the employes of this firm; from 
general manager down to the youngest cub. 
I also notice a slight improvement in both 
quality and quantity in work produced in 
the shop. Yes, it paid. 

‘“‘THE OLD Man.” 
——_ po ___—__ 


Graduated Slide Gauge. 





We present an illustration of a tool in- 
tended to be used as a caliper and general 
gauging instrument, in which the vernier 
principle is made use of to accurately meas- 
ure the 128th part of an inch. 

The beam of the caliper is graduated to 
16ths, and the vernier scale on the sliding 
jaw divides a space of ,,” into eight equal 
parts, thus giving 128ths of an inch, which 
are readily read off with accuracy. 

The outside of the jaws at the extr: mi- 
ties are ground just ¥;"’ in diameter, so that 
by taking the opposite end of the vernier 
scale for the initial point and reading in the 
opposite direction, inside measurements are 
obtained with equal accuracy, without the 
necessity for using two scales or making al- 
lowance for the thickness of the jaws. 

All parts of the gauge are made of steel 
and all wearing parts hardened, the jaws 
being accurately ground parallel and at 
right angles to the beam. A spring under 
the clamping screw keeps the sliding jaw 





in uniform contact with the beam. 


No mechanic who has ever used a slide 
gauge will need to be told their peculiar ad- 
vantages for many kinds of work, and this 
one, with its facilities for ‘‘ splitting 64ths,” 
ought to find favor, especially with those 
who do not like the decimal system of divi- 
sion. The calipers are made in five sizes 
from 4” to 12’ long by E. G. Smith, Colum- 
bia, Pa. 
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A Female Stage-driver. 





A peculiarly nervous little woman, with 
dark auburn hair and flashing black eyes, is 
often registered at the Grand Hotel in this 
city. She is Mrs. H. J. Langdon, of Lassen 
County, the woman stage-driver of the Sier- 
ras; but she is more than a driver of stages ; 
she is an owner. Her stage lines extend for 
several hundred miles throughout the mount- 
ains, and she owns scores of horse’ and vehi- 
cles, and carries the United States mail as 
well as hundreds of passengers. 

Her husband died a few years ago, and she 
took hold and managed and extended the 
business aforesaid. Mrs. Langdon has taken 
many mail contracts from the Government, 
and is well known at Washington, D. C., 
which city she often has occasion to visit in 
connection with her mail contract. Recent- 
ly she had some correspondence with Post- 
master-General Wanamaker in regard to his 
method of awarding contracts, in which she 
expressed herself in a manner to attract the 
attention of the entire country. 

Mrs. Langdon is reported to be as good a 
judge of stock as any man in the stage busi- 
ness. She knows also the opportune moment 
when to grease a wagon, oil harness, and 
generally to keep in touch with the stage 
business, so as to make it successful, 

Her stage lines extend over some of the rug- 
gedest routes in the Sierras and again across 
plains, like those about Susanville. Plumas 
County has several of Mrs. Langdon’s lines. 
She delivers mails and passengers promptly, 
and by reason of her skill in taking contracts 
and her ability in executing them has become 
noted for her pluck and enterprise. ‘She is 
suid to be an excellent whip, and to be able to 
manipulate the lines of four or more horses 
about as easily as the famous Hank Monk 
used to do on the old Geiger grade.—San 
Francisco Examiner. 

——_-—>+ —_—_. 

A dispatch announces that no more oil- 
tank steamships would be allowed to pass 
through the Suez Canal. At the Standard 
Oil Company’s office, 18 Broadway, it was 
said that the Standard Company had never 
sent oil to India by way of the Suez Canal. 

The company had made application to the 
directors of the canal some time ago for per- 
mission to send oil steamships through there, 
and the decision has just been given adverse- 
ly, as oil steamships were considered too dan- 
gerous. 

- Oil in cases will in the future be sent 
around the Cape, as in the past, and the de- 
cision of the canal directors will not affect 
the market any, nor will the Russian oil 
dealers gain any advantage fromit, they say. 
Case oilis always carried to India in sailing 
vessels, as it is much cheaper. 

——_—- peo ————_ 

The government has ordered built for ex- 
hibition at the World’s Fair at Chicago a 
postal car equipped with all modern im- 
provements, as a part of the United States 
postal exhibit. A portion of the sides of the 
car will be left open, and so arranged as to 
allow visitors to have a clear view of the 
interior without going inside. 

anid 

Two double-decked ferryboats, with fore 
and aft screws, have been contracted for by 
the Central Railroad of New Jersey Com- 
pany, with the Harlan & Hollingsworth 
Company, of Wilmington, Del., who expect 
to have the boats completed by January 1, 
1898. The boats will be 158 feet over all, 54 
feet wide over the guards, and 82-foot beam. 

SE te TO 

It is stated that secret instructions have 
recently been sent to the managers of all 
the Russian railways not to enter into con- 
tracts with foreign firms, nor to admit for- 








eigners into their service. 
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Special Announcements. 


G2 Positively we will neither publish anything in 
our reading columns for pay or in consideration of 
advertising patronage. T. who wish to recommend 
their wares to our readers can do 8o as fully as they 
choose in our advertising columns, but our editoria 
opinions are Jor sale. We "vad no premiums to 
secure either 8 or advert \ 

we corr dent, in order to insure atten- 
tion, should give his full name and address, not for 
publication, but as a guarantee of good faith. 

ee” We are not engaged in st patent —_, 
or in selling machinery, nor have we any pet scheme 
to advance, or hobby to ride. 

We invite correspondence from practical ma- 
nists, engineers, inventors, drafismen, and all those 
specially interested in the occupations we represent, 
on jects pertaining to machinery. 
aie paver changed as often as they desire. ‘Send torn 
Tr as as re. 
old Gad ase eddvenee. Those who fail to receive their 
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A Department of Mechanics and En- 
gineering. 





The control of the proposed new ordnance 
factory on the Pacific coast seems to be 
somewhat of a bone of contention between 
the army and the navy departments. It is 
proposed to make guns there for both the 
army and navy in the same establishment, to 
be controlled jointly by the two depart- 
ments. It has been argued by some officers, 
who might be supposed to know something 
of the matter, that this arrangement will be 
unsatisfactory, since the necessary differ- 
ences between guns with their mountings 
intended for land service and those for use 
afloat would make it inadvisable to con- 
struct them in the same establishment. Very 
few of those who know most about manu- 
facturing operations or the making of guns 
would agree with this view, and it seems 
that Congress did not. 

Our own opinion is that there would be 
considerable advantage in taking all me- 
chanical operations out of the control of 
both the navy and army. We can see no 
reason whatever why guns should be made 
under the supervision of either naval or 
army officers. The making of a gun is a 
mechanical operation pure and simple, the 
same as is the making of a gun lathe, a 
planer, a traveling crane, or an engine, and 
there is no good reason why these mechan- 
ical operations should not be under the super- 
vision of mechanics who understand the 
business, and who need to know nothing 
whatever of military or naval affairs. If the 
government wishes to make guns let it make 
them in establishments devoted to that pur- 
pose, and manned, not by military men or 
naval officers, but by mechanics skilled in 
the art of gun making, and whose business 
it is to make guns. The management of 
these establishments can then be intrusted 
to men whose business it is to direct manu- 
facturing and industrial operations, and the 
responsible positions can be open to any and 
all citizens possessing the necessary quali- 
fications, whether graduates of West Point 
or Annapolis, or of other schools, or of shops 
where such work is done. 

In this country, priding itsclf upon its 
advanced mechanical practice, we can see no 
good reason for such an office as the 
Secretary of Agriculture, for instance, which 
does not as well apply to such an office as 
the Secretary of Mechanics or of Manu- 
factures, and such an officer might properly 
have charge of all purely mechanical work 
done by the government. 

It might not be practicable to bring the 
steam engineering department of the navy 
under such a separate management, but few 
can doubt but that, if it were possible, it 
would result in much good to the engineers 
of the navy, and to the service. The engi- 
neers would then have just such rank and 
standing as properly belonged to them as 
engineers, and would have none of the hoary 
traditions nor red tape of the navy to con- 
tend with in securing recognition of their 
rights, all of which would be a good thing 
for the service. 

Those officers who are in either the army 
or navy, and whose talents run in the direc- 
tion of mechanics or engineering, usually dis- 
like red tape, and would gladly dispense with 
it. They would probably be much better off 
if in a’separate department of the government, 
devoted to mechanics and engineering, and 
wherein they could be rated and estimated as 
such, without regard to military rank. 

Until something occurs to change our 
views we are in favor of a department of 
mechanics and engineering, within which 
all mechanical work done by the govern- 
ment may be carried on under the super- 
vision of mechanics and engineers. Then 
let the other departments—the navy, the 
army, or what not—apply to this depart 
ment for what they require in the way of 
mechanical structures. 

There is much more that might be said in 
favor of this plan, and probably also some- 
thing that can be said against it, but lack of 
space forbids its further discussion here at 
this Lime. It is a matter worth thinking 





about, however. 








An Eight-hour Day on Government 
Work. 





Some legislation enacted at the recently 
closed session of Congress respecting the 
eight-hour day seems likely to result in con- 
siderable complication, and may be found 
to be entirely impracticable. The new law 
makes it illegal for any mechanic or laborer 
to be employed on govern sent work more 
than eight hours during any calendar day 
except in cases of emergency, the govern- 
ment to be the judge as to when the justify- 
ing emergency has arisen. And working 
overtime with extra compensation therefor 
is not allowed. 

This would be all right in an establish- 
ment devoted entirely to government con- 
tracts, but any one who knows anything of 
shops knows that it would be practically 
impossible to carry this out in an establish- 
ment where private contracts were being 
filled at the same time, these latter contracts 
being taken at competitive prices. Of course 
it is not absolutely impossible, but when we 
say that it is practically impossible we mean 
that it cannot be done without such a great 
disturbance and disarrangement of orderly 
and concerted operations throughout the 
establishment as to greatly increase the cost 
of both the government and the private 
contracts. Not only will the cost be in- 
creased beyond what it would be in an estab- 
lishment working ten hours per day uni- 
formly, but it will be much more than it 
would be in an establishment working uni- 
formly eight hours, so that it is safe to say 
that with few exceptions, those establish- 
ments who propose hereafter to enter into 
competition for government contracts will 


either expect to evade the provisions of the | 


law with respect to some parts of the work, 
or arrange to work eight hours per day 
uniformly on all work, both government 
and private. 

lf the latter alternative is accepted, then 
there will be a fair chance to test the mat- 
ter of the comparative efficiency of establish- 
ments working ten and those working eight 
hours. That this efficiency will be reduced 
in proportion to the shortening of the hours, 
or twenty per cent., we do not believe, 
though it is of course apparent that the 
production of many machine tools will be 
reduced very nearly if not quite that much. 

Whatever the effect of the new law upon 
the cost of work may be, the government 
will, of course, have to foot the bill, and the 
tendency being undoubtedly toward shorter 
hours of labor, we know of no one who is 
better able, or whom it is more proper should 
risk experiments in this direction. Very 
much of the government work is now done 
upon a basis of an eight-hour day, and with 
the present large amount of work being 
done for the government, it can exert a 
strong influence toward the universal adop- 
tion of eight hours as a day’s work, and the 
adjustment of prices to suit the new condi- 
tions so far as necessary. 

The law cannot, of course, apply to con- 
tracts already let, and with those on which 
bids are yet to be asked all bidders will 
understand the conditions, and can govern 
themselves accordingly. Thus the experi- 
ment may turn out to be useful, and may 
go very far toward solving the shorter day 
problem without inflicting injury upon any 
private manufacturing concern, except in 
so far as it may tend to prevent bids by those 
who would otherwise be able to put in bids, 
and even these may find their compensation 
in the lessening of competition for private 
contracts, owing to the forced withdrawal 
of those who bave chosen to accept govern. 
ment contracts, and arranged their estab- 
lishments accordingly. We hope to see the 
shorter day question settled soon and settled 
right, and think this Jaw will help towards 
such a settlement. By improvements in ma- 
chinery and processes, man’s productive 
powers have been and are constantly being 
greatly increased. There is much ground 
for the contention that one result of this 
should be shorter hours of labor, but the main 
difficulty of the problem is to bring this about 
so far as practicable in such way as to avoid 
friction and injustice. 








George Sidney Percival. 





By the death of Mr. G. S. Percival, the 
mechanical engineering world loses a mem. 
ber of uncommonly brilliant promise, fe 
was a ‘‘Junior” member of the American 
Society of Mechanical Engineers, of the Figg 
Battalion Naval Reserve, and a graduate of 
the Columbia College School of Mines, 

At the time of his death he was employed 
by Westinghouse, Church, Kerr & Co., of 
this city, who pay the following tribute to 
his memory : 

OFFICE OF WESTINGHOUSE, 
CuurcH, Kerr & Co, | 
17 CoRTLANDT STREET, August 3, \ 

He was in our employ for about two years, 
and was a most faithful and efficient man, 
He was one of the few young men who had 
a thorough engineering taste and knew how 
to apply it in useful ways. He was one of 
the youngest men on whom we ever placed 
real responsibility, sending him out frequent. 
ly considerable distances to erect large and 
valuable work without assistance, and his 
work was always intelligently and succegs. 
fully completed. Among other things, we 
might particularly mention his disposition to 
prosecute his work regardless of time, fre. 
quently remaining in our office many hours 
overtime, without being requested so to do, 
and in some instances working all night 
when he knew the importance of completing 
certain drawings or estimates. 

On his return from the cruise of the Naval 
Reserve with a severe cold he insisted on be- 
ginning work at once, which disposition was 
in line with his faithful habits. He had our 
utmost confidence in every respect, and his 
manly qualities and good disposition made 
him warm friends, not only among his em- 
ployers, but wherever he went. 

The news of his death produced such an 
effect upon all of us that scarcely any busi- 
ness could be transacted on the day we re- 
ceived the word, and such remarks as we 
can make will hardly state our appreciation 
of him and our grief over the sad loss. 

(Signed) WALTER C, Keri. 
—-> 

The country has been filled with amateur 
astronomers for some days past, who have 
been busy in making and announcing—es- 
pecially announcing—the most wonderful 
and startling discoveries regarding the planet 
Mars. Columns of newspapers have been 
taken up by the speculations of those whose 
imaginations are more powerful than any 
other mental quality they possess, and by in- 
terviews with men who have made more or 
less reputation for themselves as “scientists,” 
by pretending to predict the weather, the 
coming of severe storms, upheavals of nature, 
etc., the distinction between these charlatans 
and astronomers being not too distinctly ua 
derstood by many people. 

In the midst of the excitement caused by 
the fact that some people seemed to believe 
that we were about to open up communica- 
tion with the inhabitants of Mars, Professor 
Holden, of Lick Observatory, was cruel 
enough to say: ‘‘ There is absolutely noth- 
ing to be said about our Mars observations 
from night to night, or about our observa: 
tions for the whole year even, until after the 
work has been gone over with care, and 4 
map made of our results, which will take 
until October next at least.” A contemp® 
rary says: ‘‘ This depressing proclamation 
came at the very moment when several jour 
nalistic astronomers, who were bringing se 
the subject the unbiased attribute of simple 
ignorance, had discovered that Mars was ™ 
habited, and had mapped out its surface 
with canals, snow-capped mountains, and 
seas, and were in a fair way to find cities and 
railways, and, possibly, newspapers and tele 
graph poles within a few days.” 

It is more reasonable to suppose that some 
of the other bodies of the solar system a 
port some form of life than to suppose ys 
our little earth is the only planet inbabt 
by living beings; but the matter must — 
bly long, if not forever, remain one of pu 
speculation. 
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by an item which is now going the rounds of 
the papers, to the effect that Mr. George 
Westinghouse, of Pittsburgh, escaped with 
his life in a recent railroad accident only be- 
cause he was in his own special car, which is 
constructed so much stronger than the cars 
in which the other people were riding, that it 
was comparatively uninjured. He is said to 
have remarked several years ago toa friend, 
that he “‘ traveled about so much that he was 
gure, sooner or later, to get into a wreck, and 
when he did he wanted to be ina car that 
was as strong as possible.” The friend added 
that ‘‘ Mr. Westinghouse’s foresight proba- 
ply saved his life.” We relate the incident 
so that those of our readers who are not pos- 
sessed of foresight of their own may take ad- 
yantage of Mr. Westinghouse’s foresight, 
and immediately order specially strong pri- 
vate cars in which to do their traveling. We 
shall not order ours yet awhile, because it 
occurs to us that something else is needed be- 
side foresight in such a matter as this - some- 
thing in which we are painfully lacking. 
——_- oe —___ 

No one will ever know just how much or 
how little real benefit natural gas has been 
to manufacturers as such, but certainly con- 
siderably less than it would have been if its 
benefits had not in so many instances been so 
greatly over-estimated and discounted by the 
inevitable land speculator. But, at any rate, it 
seems now to be likely that builders of air 
compressors may be benefited by the partial 
failure of the supply, since in Ohio the experi- 
ment is to be tried of using large pumps, 
which are to draw out the gas from the well, 
and force it through the mains at sufficient 
pressure to make it available where it is to 
be used, this being in many cases at con- 
siderable distance from the wells. It is said 
that the experiment is first to be tried by 
the Ohio company, with pumps having a 
displacement of 13,000,000 cubic feet in 
twenty-four hours. 

One effect which seems likely to result 
from this is the compelling of owners of 
other wells in the vicinity to also use pumps, 
for it is probable that reducing the pressure 
very materially in one well will somewhat 
affect the flow from other wells piercing the 
same rock. 
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Questions of general interest relating to subjects dis: 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
ways accompany the question. Neither correct initials 
nor location will be published when there ts a request to 
that effect. If questions are enclosed with a business 
een, they should be written on @ separate 











(41) C. H., Chicago, Ill., writes: I would 
like to know if there are any reversing en- 
gines with an automatic cut-off valve gear in 
existence. A.—We do not know of any, 
and we doubt if such are needed. 2. Have 
the modern engines on large ocean steamers 
an adjustable cut-off? .A.—Yes. 


(342)M. B., Atlanta, Ga., asks: Do you 
consider a 34-inch valve sufficiently large for 
ammonia pumps 15x80 inches, making 75 
stokes per minute? The same as are used 
4 compression side of an ice machine. A. 
~If the area of the opening in the valve is 
equal to that of a circle 34 inches diameter it 
is large enough. 


pitt) C. W. K., Muncie, Ind., writes: 
fase inform me through your columns 
Where I can get a book treating upon a sys- 
m of classifying tinners’ rivets, giving the 
micrometer sizes of wire and the number of 
ri per pound. A.—We have not seen 
lithed book, and we doubt if one is pub- 


ait) F. W.8., Vermillion, 8. D., writes: 
onl inform me of the usual, simplest and 
Ps accurate methods of determiuing the 
Value of fuels (coal, gas and oil) b 

ical analysis, or where can I find a full 
Mt of these? A,—Probably the book 
ng on ‘Fuels, solid, liquid and gaseous, 

Tanalysis and valuation,” for the use of 
BC g 12d engineers, by H. J. Phillips, 
ek’ will give you the information you 


G45) A.D, 


to dra » Lynn, Mass., writes: I wish 
amet me cups like sketch, which are $” 
*, + deep. The material is sheet 





brass .02” thick. Is the depth too much for 
the diameter, and what will be the approxi- 
mate diameter of the blank? A.—The 
depth is by no means too great, and much 
deecer cups.could be drawn if required. 
The diameter of the blank will be, approxi- 
mately, 1.43”, provided the thickness of the 
stock is not changed in drawing. 


(346) T. J. B., Starbuck, Wash., writes: 
Please explain through your columns the 
way of getting the length of a reach rod on a 
locomotive. .A —The practical way of get- 
ting it is given in answer to Question 327, in 
our issue of August 4, current volume. For 
new work the length of reach rod should be 
given by the draftsman. Years ago the 
lengths of many rods on a locomotive were 
obtained in the shop by actual measurement, 
but this practice does not pay, and should be 
condemned 


(347) C. D., Chicago, Ill., writes: On ac- 
count of an argument I had the other day I 
would like to know if 21-inch I beams have not 
been rolled in America. If so please state in 
which mills these have been rolled A.—We 
do not see this particular size in any of the 
catalogues furnished by iron and steel manu- 
facturers, as the depth does not increase by 
inches for deep beams; the nearest size we 
can find is 20 inches. Undoubtedly they can 
be rolled in this country, as steel I beams 24 
inches deep have been rolled here. You 
can obtain these from any of the large mills. 


(848) X. Y., ——, Ill., writes: I have 
been informed through what I consider 
a good source that the capacity of a smoke. 
stack can be increased several times by 
placing in the flue before it enters the chim 
ney a box, or by changing the flue to a zig- 
zag form. If I had not been informed to 
this effect by what I consider reliable au- 
thority, I should not consider it for a mo 
ment, as it seems to me against all theory and 
experience. I desire to increase the capacity 
of our smoke-stack, but before going to this 
trouble and expense would like to ask you if 
so doing wiil accomplish the result, and if 
you have any knowledge of any one using 
this device ? A.—We do not know of any 
one using it, nor do we believe in its utility; 
in fact, in our opinion it will do more harm 
than good. 


(349) J. K. H., Philadelphia, Pa., writes: 
[am building a steeple compound; cylinders, 
4 and 7 inches diameter; stroke, 5 inches. 
The engine is to run non-condensing, cut off 
steam in the high-pressure cylinder at % 
stroke; at what point should the cut-off occur 
in the low-pressure cylinder? I think the 
low-pressure valve should cut off at full 
stroke, because otherwise there would be a 
pressure between the high pressure piston 
and low-pressure valve. A.—The back 
pressure will not be uniform throughout the 
stroke in the high-pressure cylinder in any 
case; whatever little difference the cut off in 
the low-pressure cylinder may make to it will 
not be hurtful. The cut-offs should be ar- 
ranged so as to equalize the work in both 
cylinders as near as possible. 2. What should 
be the distance between the eccentric rod pins 
in the link, and how do you design one? A.— 
The distance between the eccentric rod pins 
should be equal to about 24 times the travel 
of the valve. The method of designing a 
link is explained in our issue of February 
26, 1887, 


(350) H. M., Butte City, Mont., writes: 
Inclosed please find a set of indicator cards 
from a Corliss compound engine taken with 
an arc indicator. Please tell me the cause of 
the pencil dropping so quickly on one end 
and not on the other. Aliso give the mean 
effective pressure. A.—The difference in the 
expansion line at the ends to which you refer 
is due to the arc described by the pencil. We 
cannot give you the mean effective pressure 
because you did not give the scale of the in- 
dicator. 2. Do you consider the arc indica 
tor to be as good as a straight line indicator? 
A,—We cannot express an opinion as to the 
respective merits, nor recommend one instru 
ment in preference to another. 8. The high- 
pressure cylinder of this engine is 14 inches 
diameter; low-pressure, 24 inches diameter; 
stroke, 42 inches, tandem type; steam press- 
ure, 98 pounds; vacuum, 18 inches; 814 revo- 
lutions per minute; water per hour, 2,052 
pounds; coal, 300 pounds per hour; temper- 
ature of feed water, 140 degrees; temperature 
of hot well, 120 degrees. The condenser has 
226 tubes, 8 feet long, # inch diameter; air- 
pump, 8 inches diameter, 6 inches stroke. 
Are the condenser and air-pump largeenough 
for the engine when run at full capacity? A. 
—The condenser is large enough ; the air- 
pump is too small. 


(851) W. L., New York, writes: In read- 
ing your article relating to the brake test of 
the White & Middleton gas engine we 
observe that you give 5.98 H. P., the scale 
beam showing 34 pounds. Are we to assume 
from that that the scale should show say 
about 6 pounds to the actual brake H.P.? We 
assume that the size of the pulley does not 
matter so long as the speed is kept up to an 
average of 215 revolutions per minute,and that 
the balanced brake lever is 4 feet 34 inches 
from center of engine shaft to the point of 





contact with the scale beam. A.—In this 
kind of brake the work absorbed per minute 
by friction is equal to the work in foot- 
pounds per minute at the end of the lever 
arm, and when the length. of this arm and 
the pressure at the end of it is known, the 
horse power is obtained without taking into 
account the diameter of the pulley and the 
pressure of the friction blocks on the same. 
The formula for computing the horse-power 


is 
_ 6.2882 xX LX Nx P 
ai 33,000 ‘ 
in which Z denotes the length of the lever 
arm in feet from the center of shaft; WV the 
number of revolutions per minute; P the 
pressure in pounds acting on the end of the 
lever arm. Substituting for the symbols 
their values you will obtain 5.98 H. You 
are correct in assuming that it will take 
about 6 pounds pressure at the end of the 
lever for an actual brake horse-power. 


(852) W. G., Philadelphia, Pa., writes: 
Pl«ase give me a formula for computing the 
length of one-inch pipe for heating a room 
16x20 feet and 7 feet high. .A.—In com- 
puting the heating surface, the kind of 
building must be taken into consideration. 
for a greater amount of heating surface will 
be required fora poorly put up than fora 
well-constructed one. The windows are the 
tirst and most considerable item; the kind of 
plaster on the walls, whether the building is 
exposed or sheltered, whether the whole 
house is to be heated, or only part of it, and 
what the building is used for, should receive 
due consideration. A rwe for heating by 
steam frequently used is as follows: For 
direct radiating surface, add together the 
area of glass in the windows in square feet, 
the volume of air required to be changed per 
minute, and one-twentieth of the external 
wall and roof. Multiply the sum by the 
difference between the required temperature 
of the room and the minimum temperature 
of the external air; divide the product by the 
difference between the temperature of the 
steam in the pipes and the required tempera- 
ture of the room. The quotient is the re- 
quired radiating surface in square feet. The 
volume of air required to be changed per 
minute is variously estimated from 34 to 20 
cubic feet per minute per head of inmates in 
ordinary good health. It seems to us that 
you will require about 40 square feet of heat- 
ing surface. Assuming that each pipe is 2 
feet long, 14 inches outside diameter, then 
its heating surface will be .65 square foot, 


and the number of pipes required = = 61, 
making in all 61 x 2 = 122 feet of pipe. 


(853) C. W. W.5S., Syracuse, N. Y., writes: 
Please answer the following: What is the 
‘center breaking load of a cylindrical steel] 
bar 6 inches diameter and 39 inches long be- 
tween supports? Please give formula by 
which you work this, and also for a square 
bar. A.—The formula for computing the 
center load which will break a round steel 
bar supported at the ends is, 

SX d® X 3.1416 

phivetime <7 ieee @) 

in which W denotes the weight in tons; 8S, 

the stress on the fiber most remote from the 

neutral surface; in this case it may b taken 

at 50 tons; d, the diameter in inches; /, the 

length betweeen the* supports in inches. 

This formula can be reduced to 

Qn 

w- ae a? () 

Substituting for the symbols in formula (3) 

their values, we have 3 

19.635 x 6 

ui 39 

the breaking weight. For finding the center 

breaking weight of a square steel bar sup- 

ported at the ends we have the following for- 
mula : 


= 108.74 tons for 


Sx d® 
Ww=4 ; c 
~ 6 xl (¢) 


in which d denotes the depth of a side in 
inches; the other symbols denote the same 
quantities as before. This formula may be 
reduced to 


Wes (d) 


Substituting for the symbols in formula (d) 
their values we have 
W — 38.83 x 6° 
39 
center breaking load. Comparing the fore- 
going formulas it will be seen that for finding 
the breaking load for round bar we may first 
compute the load for the square bar, and 
then multiply the result by .589. For in- 
stance, we have found the breaking load of 
the square bar is 184.6 tons, then 184.6 x 
.589 = 108.72 tons, which gives us the same 
result as found by formula (4). The stress 
S varies, of course, with the quality of the 
steel, and unless we know the correct value 
of S the result of the above computations 
must be taken only as very close approxima- 
tions. The weight of the bar should have 
been taken into consideration, but in cases 
where the distance between the supports is 
comparatively short, as in this example, it 
may be omitted without making any serious 


33.33 x d* 


= 184.6 tons for the 





difference in the results. 
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Grant Gear Wheels, Gear Cutting, page 20. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

Forming Lathes, Mer. Mach.Tool Co., Meriden, Ct. 

Ideal Drawing Stands. M. C. Hammett, Troy, N.Y. 

A. D. Pentz, Consulting. Tools. Elizabeth, N. J. 

Tool Holder: Armstrong Bros. Tool Co., Chicago. 
New lists of cutters. Brown & Sharpe. 

‘“Bradley’s Power Hammers, the best in the 
world.” 20 sizes. Bradley & Co., Syracuse, N. Y. 

The Improved Justice Hammer. Williams, White 
& Co., Moline, Tll., manufacturers. . 

Pattern and Brand Letters. A variety of sizes 
and styles Heber Wells, 8 Spruce St., New York. 

Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 

Selden Packing for stuffing box. with or without 
rubber core. Kandolph Brandt, 38 Cortlandt St.,N.Y. 

8. A. Smith, 23 S. Canal St.. Chicago. TIl., is agent 
for Holbrook’s new loaded rawhide mallets. 

Automatic Gear Cutters. Best in the market. 
Superior Machine Works, 106 Canal St., Cleve’d, O. 

Pulley lathes, most efficient offered. Ohio Ma- 
chine Tool Works, Cincinnati, O. 

J. 8. Thurman, M. E., Indianapolis, Ind., Expert 
Patent Solicitor. Inventions Perfected. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps. vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc 

Split Pulleys at low prices, and of same strength 
and appearance as Whole Pullevs. Yocum & Son’s 
Shafting Works, Drinker St., Philadelphia, Pa. 

For best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley, 11 W.13th St., N. Y Send for des’n. 

For the Latest Improved Diamond Prospecting 
Drill, address the M. C Bullock Mfg Co., cor. 
Canal and Washington Sts., Chicago, TIL. 

Patterson, Gottfried & Hunter, Limited, 146-150 
Centre st., New York, are putting on the market 
a new alarm speed indicator. Send for circulars. 


25" “Only Drill Press built on 

82” ‘Ko-rekt’ principles, 

a7” Even if they come from Jersey.” 

42" Gould & Eberhardt, New Ark, N. J. 


8. W. Card & Co., Mansfield, Mass., are puttin 
on the market a newline of stocks and dies. wit 
their patent adjustable dies and guide S. A. Smith, 
23 S. Canal Street, Chicago, Ill., Western Agent. 


Patent Soliciting of High Class. 
D. Walter Brown, Counsel in Patent Cases, 
81 Nassau Street, New York. 
Send for Brief History of Patent Legislation. 


De Lamater Screw Propeller Wheel, made only 
by The Samuel L. Moore & Sons Co., Elizabeth- 
port, N. J., who bave purchased from C. H. De 
Lamater & Co., New York, all their patterns, 
books of record, gauges, etc. Location and equip- 
ment well adapted for Heavy Steamship Repairs. 


‘Binders’? for the AMERICAN MACHINIST. Two 
styles—the ‘‘ Common Sense,”’ as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
** New Handy,’ mailed at 5v0c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co., 203 Broadway, New York. 


‘Indicator Practice and Steam Engine ane my bal 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required caleu- 
lations frem the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York. 


—_——_---. po -— ——_ 


Cutting Accurate Screws—Spiral of 
Milling Cutters, 





By A MECHANIC. 





By a great many people, machinists and 
others, it is thought to be a difficult thing to 
correct the pitch of a screw. Speak to, I will 
say nine out of every ten machinists about 
the matter, and they will at once imagine 
you are thinking of a wonderfully fine piece 
of work. 

Most people have considerable confidence 
in the accuracy of the average lathe lead 
screw, and are almost willing to swear by it; 
but in a great many cases if these screws 
were put to a close inspection the confidence 
would be considerably shaken, 

A case of extreme confidence in-the ac- 
curacy of a screw on a milling machine was 
brought to my attention by Mr. Gay, of F. 
J. Gay & Co., manufacturers of milling 
cutters, Providence, R. I. An order was re- 
ceived for a gang ol formed cutters to mill 
fine-toothed racks in lengths of 12’ at one 
cut. The customer claimed that the job 
should be done in such a way that there 
would be no perceptible error, and seemed to 
think that a sample rack, which he had cut 
ona willing machine with single cutter and 
indexed for every tooth, was almost perfect. 

Mr. Gay told him he could make such a 
gang of cutters with nowhere an error of 
over .001 or .0015, and that he thought this 
was as near as apy milling machine could 
be depended upon to cut. To settle the mat- 
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ter they inspected the sample rack and found 
it out .005’ in 12”, which was probably the 
error in the screw in that length. Of course 
all screws are not particular, but I believe in 
every machine shop, where they pretend to 
do accurate work, there should be at least 
one lead screw as near as .001” or .002” 
in 12”. 

It is not such a very difficult thing to 
make, or at least it should not be if it is gone 
about right. Almost any machinist who is 
used to tine work can cut an accurate screw 
to within this limit by the method I propose 
to show here, which was shown me bya 
friend. I do not pretend that this is a new 
principle, but only a way of applying an old 
principle that is well adapted to the ordinary 
run of engine lathes. 

In Fig. 1 A is to represent the back end of 
lathe bed, D is the lead screw, and B the box, 
which in this lathe takes the thrust of screw 
in each direction. 

I miade a new box in order to apply this 
rig with the extension on base at 0. This 
box is counterbored and internally threaded 
to fitcap 0. This cap takes the back thrust 
of lead screw, and in this case I have all 
back thrust by using the weight, pulley and 
cord ‘I M K) to hold the carriage back. 

The form Fis attached through the rod V 
to the carriage. The pin His kept in contact 
with the form by the weight lever H seen in 
Fig. 2. An idea of how the form wil] some 
times look can be had by noticing Fig. 3. 
This form has 
to be made of 
such a shape as 
will turn the 
cap C either 
ahead or allow 
it to drop back, 
so as to take 
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hotel. It is asserted that the road has vio- 
lated every promise and has erected fine sta- 
tions and hotels at other points. A mani- 
festo has been issued asking merchants to 
ship their goods over other lines, and a prop- 
osition has been made to James J. Hill to 
furnish a site providing he will erect a suita- 
ble hotel building uponit. It is the citizens’ 
intention to keep the warfare up till the 
Northern Pacific erects a new station, or the 
several roads runping into the city conclude 
to erect a union depot. 














A $6,000 ice factory is being built in Bainbridge, 
Ga. 

McCoy & Bell, Florence, S. C., will put in a new 
engine. 

The Chicago Agricultural Iron Works will erect a 
new foundry. 

Robert Sabodk will establish a machine shop at 
Hartsell’s, Ala. 


At Mineola, Tex., a large rai:road tool factory 
will be erected. 


The Ontario Iron Works, at Canandaigua, N. Y., 
will be enlarged. 


Phenixville, Pa., is talking of erecting a plant for 
electric lighting. 


R. J. Biggs and others are building an iron found- 
ry at Bardwell, Ky. 








the  inaccur- 
acies out of the 
screw. Of 
course, beforea 
form can be 
made it is ne- 
cessary to lo- 











cate the errors 





and also the 
amount and 
character of the 
inaccuracies. 

There are 
several ways of 
doing this that 
I think will be 
seen by a per- 
son who puts 
thought upon the subject, so I will not say | 
more about the matter now. 

In your ‘‘Questions and Answers” in your | 
June 30th issue, Question No. 264 wants to 
know how to find the pitch of spiral on a| 
millirg cutter. As I understand the question, 
he wants to find the pitch of an old cutter, so 
that he may know how to gear the milling 
machine in order to follow the old milling. 
Following this idea, I think it worth while to 
call attention to the matter. In the first 
place, it is not a fine point, becauce the pitch 
of spirals usually run about the same as 
threads (in even inches), so we only want to 
know about what the pitch is, and then we 
can judge it is the pitch that this estimate 
came nearest to. 

I think as good a way as is needed is to set 
the cutter on end on a flat surface as in Fig. 
4,and set a square so as to determine the 
amount the spiral teeth are out of square in 
the length of cutter. This amount is to the 
circumference of cutter as the length of cut- 
ter is to the pitch of spiral. Stated as for 
the example, 1” : 9,425” ::4” : P. 

Another way of finding the angle of the 
teeth is to roll the cutter upon a soft piece of 
board, so that it shall roll parallel with one 
edge. 

——__->e—__——_ 

A press dispatch from Fargo says: The 
boycott declared against the Northern Pacific 
Railroad is being carried out by the mer- 
chants and business men of this place. It 
is claimed by the citizens that the Northern 
Pacific managers had repeatedly promised to 


| ford, Conn., it is said. 
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The Georgia Manufacturing Co., Gainesville, Ga., 
will add machinery. 

The New Orleans (La.) & Carrollton Railroad Co. 
will build car shops. ' 

New engine works are to be established at Hart- 


The Pennsylvania Railroad car shops at Pavonia, 
N.J., will be enlarged. 

The Tacony (Pa.) Iron and Metal Company’s 
plant will be enlarged. 

George White & Son’s machine works at London, 
Ont., is being enlarged. 

M. DeBord and J. Haberlate are erecting a found- 
ry at Huntington, W. Va. 

The Buffalo (N. Y.) Furnace Co. has been incor- 
porated. Capital, $200 000. 

A capital of $9,000 has been raised in Dexter, Me., 
for the new machine shop. 

A large plant for the manufacture of electric cars 
is talked of at Milford, Mass. 

A new machine shop will be built by W. D. 
Troutner & Co. at Pittsfield, Ill. 

The Tampa (Fla.) Street Railway and Power 
Company will erect a new plant. 

Blanks & Gentry will build a foundry and ma- 
chine shops at South Boston, Va. 

A water-works and electric light plant will prob- 
ably be established at Kent, Wash. 

The Perfection Scale Co., of Cortland, N. Y., has 
organized, with a capital of $20,000 

The Kidder Machine Co., of Franklin, Mass., has 
increased its capital stock to $35,000. 

The Poca Iron Company, of Duluth, Minn., has 
been organized, with capital $50,000. 

The recently burned Adams Iron Works at 
Dubuque, Ia., will be rebuilt at once. 

The United States Cutlery Co. has been organized 
in Trenton, N. J. Capital, $1,000,000. 

The Anderson & Irondale (Ind.) Rolling-mill will 
be enlarged by the new management. 





put in a new station and erect a $20,000 


The Western Brass Company, Chicago, IIl., has 


The Chesapeake & Ohio Railroad Company will 
rebuild its recently burned plant at Richmond, 
Va. 

The Dexter Tool Company, recently organized at 
Dexter, Me., with a capital of $10,000, are fitting up 
works. 

The Adams Radiator and Boiler Company, of 
Reading, Pa., capital, $30,000, has been incor- 
porated. 

The Roche Spinning Corporation. of New Bedford, 
Mass., is building a new brick mill, to have 30,000 
spindles. 

J.R. Palmer and Mr. Cates, of Eagle Lake, will 
erect an iron foundry and machine shop at Bar- 
tow, Ga. 

The Indianapolis Frog and Switch Co. has leased 
a building in Springfield, O., and will remove to 
that city. 

The Guernsey Ro'ling-mill Company, of Cam- 
bridge, Ohio, with a capital of $100,000, has been 
chartered. 

The Muskegon Iron and Steel Company, of Mus- 
kegon. Micn., have increased their working capital 
to $00,000. 

It is stated that E. M. Tilley and associates are 
contemplating the erection of a steel plant at 
Berkley, Va. 

The Ferris Wheel Company, of Chicago, IIL., capi- 
tal, $600,000, has been organized, to manufacture 
bicycle wheels. 

The Avery Steel Mfg. Company will shortly erect 
a plant for the manufacture of their specialties in 
or near Chicago. : 

W. B. Pollock & Co, of Youngstown, O., have 
commenced the erection of an 80-foot addition to 
their boiler works. 

At Westboro, Mass., the Beacon Cycle Manufac- 
turing Co. will soon commence to build 1,500 im- 
proved chain bicycles. 

A $25,000 electric plant will be erected at Boone, 
Ta., by the recent purchasers of the Boone Electric 
Company’s establishment. 


The Rodney Hunt Co. is erecting an addition to 
its machine shop in Orange, Mass. The addition 
will be 75x40 feet, two stories. 


Articles of incorporation have been filed by the 
Hogdon & Holt Manufacturing Company, of La- 
conia, N. H.; capital, $200,000. 


It is possible that the Wentworth Spring and 
Axle Company, of Gardiner, Me., may establish a 
branch plant at Amesbury, Mass. 


Four industries, a steel works, a signal appli- 
ances and electrical railroad appliances, will locate 
in the new town of Garwood, N. J. 


The Rogers Typographic Co. has been organized 
in Detroit, where it will erect a factory for the 
manufacture of type setting machines. 


The American Linen Company, of Fall River, 
Mass., will have new engines. and will increase 
the capacity of No. 2 mill 100,000 spindles. 


It is reported that James McCoy, of Harriman, 
Tenn., is endeavoring to organize a stock company 
to build a rolling-mill at Chattanooga, Tenn. 


Wooley & Kenyon, of Anderson, Ind., propose to 
erect a large brass foundry beside their iron found- 
ry, which will employ a large number of men. 


The American Electric Rock Drill Company, 
Jersey City, Me., has been incorporated, with a cap- 
tal of $250,000, for manufacturing rock drills. 


The Covington (Ky.) Machine Works has in- 
creased its capital stock from $35,000 to $50,000, the 
money to be used as additional working capital. 


The Eymon-Evans Manufacturing Co. has been 
organized in Philadelphia, Pa., with capital $60.000, 
for manufacturing steam jet apparatus machinery. 


The capacity of the locomotive r:pair shops of 
the Chicago, St. Paul, Minneapolis, Omaha road, 
at St. Paul, Minn.,is to be largely increased this 
year. 


A branch of the machine works of Mather, Platt 
& Co., of Manchester, England, is to be established 
either at Providence or Pawtucket, R. L., it is re- 
ported. 


Messrs. Roberts, Pancoast, Burt and MacDonald 
are considering the organization of a stock com- 
pany to erect bolt and horseshoe works at Harri- 
man, Tenn. 


A new $300,000 smeltery will be érected at Pierre, 
S D.,by a newly organized stock company, the 
American Smelter and Refining Company, of Kan- 
sas City, Mo. 


The Bridgeport (Ala.) Land and Improvement 
Co. has obtained control of the Bridgeport Steel 
Works, and they will doubtless soon put the plant 
in operation. 


The Baltimore (Md.) Iron and Steel Casting Com- 
pany has recently erected a well-equipped foundry, 
embracing a 100’x50’ cast house and a 100’x40’ an- 
nealing house. 


The Vanderbilt Steel and Iron Company, Bir. 
mingham, Ala., will erect an ore-washing plant of 
100 tons daily capacity, and are now in the market 
for equipment. 


The Lewis Machine Company has purchased the 
machinery and patterns of the Rollstone Machin- 
ery Company at Bessemer, and will remove same 
to Oxanna, Ala. 


The National Manufacturing Company, Knox- 
ville, Tenn., has purchased the patents of a three- 
cylinder engine, and will establish works for the 





been incorporated; capital stock, $50,000. 


=. 
Negotiations are going on between the owners of 
a newly invented safety bicycle and citizeng of 
Hartford, Conn., with a view to establisbing’a plant 
for their manufacture. 


Geo. W. Long, Geo. S. Grier. James C Taweg 
others have organized the Crisfield (Md.) Ice Manu. 
facturing Company, to erect an ice factory, The 
capital stock is $40,000. 


The Grant Anti-friction Ball Company hag been 
organized at Portland, Me., for the purpose of 
manufacturing anti-friction balls and machinery, 
Capital stock, $100,000. 


Itis reported that the Lost Louisiana Co. (Rear 
Ark.,) has contracted for the erection of a reduc. 
tion plant for reducing ore by chlorination, its Ca- 
pacity to be 100 stamps. 


The Wheeling & Citizens’ Railway Co., Wheeling 
W Va., contemplates adding new equipment, ete, 
at a cost of about $250000. A. M.Jolly, genera) 
manager, can be addressed. 


The Berlin Machine Works, of Beloit, Wis., are 
building a three-story addition to their establish. 
ment. Its size is 200x66 feet, and it will be of 
brick, with mill construction. 


The Hamburger Cotton-mills has been chartered 
by Louis, Louis, Jr., and Geo. 8. Hamburger, to 
erect and operate a cotton factory at Columbus, 
Ga. The capital stock is $30 000. 


The Decker & Guebel Machine Co. has been or. 
ganized at Portland, Me., for the purpose of manu- 
facturing machinery, and especially paper and pulp 
machinery, with $10,000 the capital. 


W. H. Saams, superintendent of the Irwin Elec. 
tric Light Company, in conjanction with other 
Irwin parties is arranging to put in a $25,000 elec- 
tric light plant at West Newton, Pa. 


There is water-works agitation in Holyoke, 
Mass.; Melrose, Mass.; Cumberland, Md.; Engle- 
wood, N. J.; Griffin, Ga.; Centralia, Tll.; Farmer 
City, ll ; Waterbury, Conn.; Elwood City, Pa. 


The new tin-plate company which intends build- 
ing at Tunnelton, W. Va, is manufacturing its own 
brick forthe construction of the works. They ex- 
pect to have the works in operation by October 1, 


The new plant of the Centralia (IIl.) Iron and 
Steel Company is starting up with 70 or 80 men. 
Chas. L. McDonald will be the manager of the new 
concern. The company has been capitalized at 
$50,000. 


Wm. F. McCauley, Edw. H. Griffith, Jos. Schrei- 
ber, Gerbard Burke and Chas. G. Hill have incor. 
porated the Bay View Electric Light and Power 
Co., at Bay View, Md., with a capital stock of 
$50,600. 


A new Indiana corporation is the Cambridge City 
Punch, Shear and Roll Company, with a capital 
stock of $50,000; directors, Elwood T. Horner, John 
A. Spence, Martin L. Young, and Benjamin F,. 
Drischel. 


The Irondale Rolling-mil!, at Anderson, Ind., bas 
been purchased by George Laughlin, of Cleveland, 
O., and H. W. Chawle and R. W. Numet, of Chicago, 
for $35,000 cash. The capacity of the plant will be 
increased. 


Geo. W. Walker, E. E. Dixon and Wn. D. 
Whelchel have incorporated tne Gainesville (Ga.) 
Light and Power Company, to manufacture and 
sell gas, electric lights, etc. The capital stock is 
$5,000 to $50,000. 


C. M. Coen will organize a company for the pur- 
pose of erecting an electric light plant, ice factory 
water-works and cold-storage plant at Hyatts 
ville, Md. Address him at his office, Sun Building 
Washington, D. C. 


The citizens of Chambersburg, Pa., are endeavor 
ing to raise $25 000 necessary to retain the Taylor 
Engine Works from removing to Chicago, parties 
from the latter city having negotiated for its pur 
chase and removal. 


The Knowlton Car Coupling Co., of Superior, 
Wis., has been formed. for the manufacture and 
sale of car couplings. Capital stock, $25,000. B 
H. B. Knowlton, P. McGuire and P. W. Quigley are 
the interested persons. 


The town commissioners of Elkton, Md., have 
contracted with the Elkton Electric Light Com- 
pany, to furnish the town with seventy-five twenty- 
five candle-power incandescent lamps at $18 each 
per annum from May 1, 1893. 


Work has been commenced on a plant at Brast 
station, near Norristown, Pa.. for the manufactare 
of tin-plate. The superintendent of the Cumber- 
land (Md.) Steel and Tin-plate Company states that 
the plant will be in operation svon. 


M. Haralson, A. 8. Talley, W. J. Zachry, B.A. 
Doane and C W. Smith have chartered the Atlanta 
(Ga.) Construction Company, to deal in real estate, 
build and equip electric and other railroads, et. 
The capital stock is $30,000, with privilege of i 
creasing to $200,0.0. 


The American Railway Water Supply Co, 
phis, Tenn., which has the control of the 
for the automatic filling of railroad water 
is negotiating with the Raleigh Electric Line to 
up shops at their terminus. If the trade is 
the company will put up a $100,000 plant. 


Mem- 


In a recent issue we stated that the ry 
Foard Co., of Eddyville, Ky., was interested Ps 
new foundry being built at Princeton, Ky. - 
J. Montgomery, general manager of the company’ 
writes us that this is a mistake, and that the 





manufacture of same. 


F. Company has no interest in the new foundry. 
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ghe Eureka Iron and Steel Works, at Wyandotte, 
.,, are contemplating the erection of a steel 
t, with a daily capacity of 100 tons. This com- 
peoy DOW manufactures boiler plate and tank iron 
and bars, its annual capacity being 9,000 net tons 
of plates, and 24,000 tons of bars. It also has a 
charcoal blast furnace of 25,000 tons annual ca- 
pacity- 

qhe Vulcan Iron Works, Wilkesbarre, Pa., are 
puilding a large addition to their works—a boiler 
shop 80x150 feet—to meet their fast growing trade. 
The placksmith shop will be increased 50x100 feet 
thereby. and the foundry will be extended 50 feet, 
asbusiness has increased to such an extent they 
arecramped for room and cannot begin to fill their 
orders. : 

The B. & J. Coupler Co.,of Des Moines, Iowa, 
has been incorporated, with capital stock of $500,- 
000, for the manufacture and sale of car couplers, 
patent rights, etc. The following are the promo- 
ters of the enterprise: J. W. McClure, W. W. 
Orris, W. H. Given, James McCaughan, W. S. Jen- 
nings, Asher A. Brower, and Geo. W. Ogilvie, ali of 
Des Moines, Iowa. 

Gabriel C. McDonald, of the St. Louis Steam 
forge and Tron Works, is putting in operation the 
new plant, at Centralia, Ill., starting with 70 or 80 
men. Charles L. McDonald will be the manager ot 
the new concern, which will be known as the Cen- 
tralia Iron and Steel Company. The company has 
been capitatized at $50,000. Iron, steel, railroad 
supplies, nails, etc., will be manufactured. 


The Hinsen Car Coupler Company, of Chicago, 
Ill, contemplates removing its plant to Chatta- 
nooga, Tenn. A portion of its product is manu 
factared in Chicago, and a portion by the Southern 
Malleable Iron Company, at Chattanooga, and it is 
proposed to remove the entire works to the South- 
erncompany’s plant. About 300 additional work- 
men will be required if the removal is accom- 
plished. 


The Indianapolis Switch and Frog Co., of Indian- 
apolis Ind , and Springfield, O., has been givena 
certificate of incorporation. The capitalization is 
$300,000. The company will manufacture and sell 
railway switches, frogs. crossings, tie-bars, and 
other railway appliances, also bridges and other 
structural iron work. The following are the inter- 
ested persons: Fred Gray, Wm. H Parmlee, Harry 
V. Horton, Elias Jacoby, Albert G. Elvin, Harry 
Hinesly, and Frank R. Stratford. 


The Clonbrock Steam Boiler Works, Thomas J. 
lawler, manager, builders of the well-known Morrin 
“Climax” and Morrin **Compound” boilers have pur- 
chased additional ground at the rear of their pres- 
entshops at Smith street and Hamilton avenue, 
Brooklyn. N. Y., and are erecting a new 50x200-foot 
boiler shop as a T extension to the present one. 
These works have on the floor over 5,090 horse- 
power and orders to the same extent. The erection 
of the new building is under the supervision of 
William H. Weightman, engineer and mill architect, 
of 29 Broadway, N. Y. City. The New York offices 
of the Clonbrock Steam Boiler Works are at tne 
Columbia Building, 29 Broadway. 


Steam engine builders seem to have difficulty in 
filling their orders this summer, and travelers on 
the Central R. R. of New Jersey by night find it 
very evident that the Ball & Wood Company, of 
No. 15 Cortlandt street, New York, are among this 
number, judging from the brilliant appearance of 
their shops at Elizabethport. Among the last con- 
tracts closed by this company is one at Hartford, 
Conn., for one of their 300 H P. cross-compound im- 
proved engines, and another for an engine of simi- 
lartype for the Edison Electrie Illuminating Com- 
pany, of Paterson, and still another 300 H. P. engine 
for Waterbury, Conn. Something over 6,000 H. P. 
inengines are at present in process of construc- 
tion on their factory floor. 


The Wyandance Lace Co. is a new manufacturing 
concern which is locating at Wyandance.L I. A 
large brick factory is now being erected,which will 
siveemployment to several hundred persons. The 
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secretary is E. D. Langley. 65 Broadway, New York. 
The president is J. F. Forth of Nottingham, Eng., 
and the treasurer is J. P. Chapman, of the firm of 
Hilton, Hughes & Denning, New York City. One of 
the officers says: ‘“‘The Wyandance Company will 
be in full working order three months from row. 
The reason we shall be ready so soon is that we 
shall have a complete plant brought over from Not- 
tingham, Eng. We should have had to have the 
machines made in England anyhow, as they are 
not yet manufactured in this country. In a few 
years, no doubt, the machinery will be made here. 
The seven machines that are coming have been 
used at the mills in Nottingham, but they are as 
good as new. Each of the machines. weighs five 
tons, and is in 30.000 pieces, so a person can imagine 
how complicated it is, and how necessary after 
awhile it will be to have factories here where these 
machines are made. It would be expensive to 
have to send to Nottingham every time a piece of 
the big machine broke. The delay would be expen- 
sive, too.” 








Machinists’ Supplies and Iron. 





New York, August 18, 1892. 

Iron—American Pig—We quote Standard North 
ern brands. No. 1 Foundry, $15 to $15.50; No. 2, 
$14 to $1450; Gray Forge, $13 to $14. Southern 
brands of good quality are obtainable at $14.25 to 
$15 for No. 1 Foundry; $13.50 to $14 for No. 2; 
and $12.75 to $13.50 for Gray Forge. 

Scotcn Pig—Coltness is quoted at $21; and $20.25 
for Eglington. 

Antimony—The market is lower. 

We quote Flallett’s 1054¢. to 10%c.; Cookson’s, 
13c. to 1346c ; and L. X.. 11%c. to 12ke. 

Copper—The market is irregular. Business has 
been done in Lake Copper within the range of 
11 60c. to 1134¢. The nominal quotations are 11.50c. 
to 11.60c. There are bids at 11.40c., without result- 
re in business. Casting Copper is held at 1034c. to 

4c. 

Lead -The market is weak. Sales have been 
made at 4c., 4.05c. to 4.10c., the last named for car- 
loads. The market is quoted at 4 05c. 

Lard Oil -The market is quoted at 62éc. to 68c. 
for rrime City. Western on spot is quoted at 61c. 

Spelter—The market is dull. Car-load lots are 
reported sold at 4.75c 

in—The market is unsettled. Sales of 50 tons 
August delivery at 20.50c., and 25 tons at 20 45c. 
have been made. The best bid is 2 40c. 
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“* Stiuation and Help” Advertisements only inserted 
under this head. Rate 80 cents a line for each inser 
tion. Seven words make a line, and the address as 
desired to a ” should be included. Copy should tt 
sent to reach us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed to our 

care will be forwarded, ; 











Wanted—Position as foreman molder; reference 
furnished. Address M., Hopedale, Mass. 


Wanted—Agentsin every shop for machinists’ fine 
tools, sliding calipers, etc. E.G.Smith,Columbia, Pa. 


Ass’t mech. dftsman, exp’d in marine, stationary 
eng. work, desires situation. Box 46, AM Maca. 


Designing draftsman wants to make a change; 
wages, $25 per week. Box 55, AMER. MACHINIST. 


Wanted—Position as foreman pattern maker; 
best New England refs. Box 56, AMER. MACHINIST 


Wanted—Position by a mecb. eng. as supt.. asst. 
supt., designer or draftsman. T , Am. MAcuHINIST. 


Wanted—Position as draftsman, by an appren- 
ticed mechanic with tech. education and 2 years’ 
exp.in dratting room; age, 23. Box 45, Am. Macu. 

Wanted—Six fitters and lathe men wanted at 
once; only sober and industrious need apply. Char- 
ter Gas Engine Co., Sterling, Ills. 


Mfrs. Agent—Young, enterprising and aggressive 
mech. eng. would represent Western firm in N. Y. 
or travel for mach. builders. Propagator,Am.Macu#. 


Wanted — Competent foreman for foundry in 
North Carolina. Both brass and iron. Address 
Mecklenburg, AMERICAN MACHINIST. 


Machinist baving patent machine tool patterns, 
etc.. wishes situation in shop that will build same 
on royalty. Address ‘‘ Tvol,”” Am. MAcHINIstT. 


Wanted—Position as traveling salesman, by sin- 
gle man, practical machinist, two years on road. 
Good references. Box 52, AMERICAN MACHINIST. 


Wanted—Pos. by practical eng. and _ electrician, 
who understands the erecting and taking charge 
of steam and electric plants. N. N., Am. Macu. 


Wanted —Position by askilled steam engineer and 
mechanic; can erect new or manage present plant 
for highest efficiency. Indicator, Am. MAcHINIsT 
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2000 IN USE. 


FOR 20 YEARS these Hammers have 
been in the market and during all that 
time have been acknowledged the very 
best. The material we use and our 
method of construction are the re- 
sult of ripe experience and not the 
jumped-at conclusions of amateurs, 
Send for circulars and price lists. 


BRADLEY & COMPANY, 
SyraAcusE, N. Y. 
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The EVANS FRICTION CONES. 


Thousands of Sets of VARIABLE SPEED 
CONE PULLEYS in operation driving all kinds of 
machinery. For information send for Catalogue. Address 


EVANS FRICTION CONE Co., 


$5 Water Street, BOSTON, MASS. 





Ieuan ION CASTINGS. 


Specialty. to 1000 Ibs. Small Castings a 
Light machinery wanted to bulld. 


ONTARIO IRON WORKS 


CANANDAICUA, N. Y. 








ENGINE CASTINGS 


%, 4,%, 1 ano 2 HORSE POWER 
High Speed, Upright, Horizontal, Marine. 


ILLUSTRATED BOOKLET FREE. 
A. L. WEED& CO., 106-108 Liberty St., N. Y. 





Young man with tech. education and one year’s 
exp. in drafting room desires a situation. Address 
Box 53, AMERICAN MAcHINIST. 


Draftsman and designer of machine tools, gen- 
eral and special machinery, and tools for mfrs., de- 
sires a change. Box 38, AMERICAN MacuINISsT. 


Wanted—Position as foreman pattern maker; 25 
yrs. exp. and 16 yrs. foreman; best econ’c methods; 
eng. & mach. work; best refs. Box 51, AM. MAc#. 

Wanted—A position as instructor in a manual 
training, trade or tech college; wood-work. pat- 
tern making and molding a specialty; best refs. for 
practical and theoretical ability. Box 50, Am. Maca. 

Wanted—Foreman to take charge of machine 
shop in Canada, manufacturing stationary and 
marine engin« s; nore but first-classexp’d man need 
apply to Box 49, AMERICAN MACHINIST. 


Wanted—Position as supt ; will take entire works 
on contract if desired. Manufacturers wishing to 
reduce cost of production will find it to their ad- 
vantage to correspond. Box 47, AMER. MACHINIST. 


Wanted —An exp’d man capable of filling position 
as superintendent in factory employing 125 hands, 
manufacturing electric railway supplies; must be 
thoroughly posted on gear-cutting and must be a 
hustler Address Box 40, Amer. MacuInist. 


Situation wanted by a competent man as supt. of 
mfg. shop; would prefer shop buiiding machine 
tools or high-grade engines. I would agree with a 
reliable firm to base my compensation on compara- 
tive result of first year’s work, all conditions con- 
sidered. Box 54, AMERICAN MACHINIST. 








Wanted—Superintendent for one of the largest, 
most progressive and best known machine tool 
conc-rns in the United States; will have entire 
charge of works; none need apply except those now 
in similar position with one of the standard tool 
builders of the country; must be progressive, and 
in touch with the most modern shop practice. For 
the right man this is the opportunity of his life; 
much more back of it thin can »ppear in an ad- 
vertisement; all communications strictly confiden- 
tial, Box 31, AMERICAN MACHINIST. 
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Cheap 2d-hd lathes & planers. S. M. York,Clev’d, O. 

Auto. Steam Flue Cleaners. Kelley Co., Erie, Pa. 

Presses, Wire Form’g Mchy. Am.Tool Wks,Clev,0. 
Bolt Cutter Heads a Spec’y. Am. Tool Wks., Clev.,O. 

Best Bolt Header in the world for $50. Address 
C. H. Baush & Sons, Holyoke, Mass. 

Engines, special and gen. mach’y designed; ideas 
developed. A. W. Jacobi, 136 Liberty St., N. Y. 

Special machinery designed and built. ©. F. 
Langston & Co., 70 N. 4th St., Philadelpbia. 

Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 





Meet all requirements more 
fully and satisfactorily than any 
other of its competitors. 


INVESTIGATION IS NOT COSTLY. 
INVESTIGATION IS CONVINCING. 


li A Mi Mi ERS THE HACKNEY HAMMER CO. 


20 Johnson St., CLEVELAND, 0. 


WRITE FOR CATALOGUES TO 








WHEN ORDERING NEW TOOLS INSIST 
UPON HAVING VANDERBEEK'S 
CountersHart. Some OF THE LARGEST 
SHOPS ARE TAKING THE 
otp CouNnTERSHAFTS OUT AND PUTTING 
OURS IN THEIR PLACES. 


THE STATES MACHINE CO., 
HARTFORD, CONN. 





MASON?S 








One hundred and eleven in use at the largest 
new Hay depots in the World, of N. Y.C. & H. R. 
R. RB. Co., 83d St. & 11th Ave., New York, and 
Lowell M. Palmer’s Docks, North 9th and 10th 
Sts., Brooklyn, N. Y. k 


Made by VOLNEY W. MASON & C0., 


PROVIDENCE, R. If. 


CTEEL TU 
S 7 E OTH 7 COLD D R SES 


John S.Leng’s Son & Co. Ne 
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A TEXT-BOOK 


EXPERIMENTAL ENGINEERING. 


By Prof. ROLLA C, CARPENTER, M, §., C. E., M. M. BE. 
8vo. Cloth, $6.00. 


JOHN WILEY & SONS, NEW YORK. 


THE STANDARD REVOLUTIONS COUNTER. 


PROVIDENCH, R. I. 








Ds CB 
TOT resisters 2.000 
LES g rem terendl 


PATENTS 


TRADE-MARKS, CAVEATS, COPYRIGHTS. 


PAT. STOP MOTION, 





Send model or sketch for free advice an to gntentehiiliy, 
ee Dee in my fifty page book, 
ress 


SAML. C. FITZGERALD, Atty., 
1003 F Street, - - WASHINOTON, D. O, 


R. 1. TECHNICAL DRAWING SCHOOL. 


Providence, R. I. 
AN ENGINEERING SCHOOL 


Providing one and two year courses in Mathe- 
matics, Mechanics, Machine Drawing and Design. 
Exceptional facilities offered to special students. 
6th year begins september 19, 1892. For catalogue 
and further information app! 








to 
GARDNER C. ANTHONY, Director. 





THE TOWNSEND FOUNDRY xo MACHINE SHOP 


Machinery and Machinery RUFUS K. TOWNSEND, Prop. 
ALBANY, N. Y. 


Castings 
OF ALL KINDS. 
PATTERN MAKING 
And Job Work Desired. 


Send for Gear Catalogue. 


We are Open to Contract 
FOR 
SPECIAL MACHINERY. 


GEARING A SPECIALTY. 








COMBINING 





BORING «»> TURNING -MILLS 


EVERY IMPROVEMENT. 


14 SIZES—FROM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 
WILMINCTON, 


DEL. 











ASBESTOS 
SECTIONAL 
PIPE 
COVERINGS. 


Non-Conducting Coverings for Steam and Hot Water Pipes, Boilers, etc. 


ASBESTOS SOLIDER COVERING 


H. W. 


JOHNS MANUFACTURING COMPANY, 


H. W. Johns’ Asbestos Miliboard, Sheathings, Building Felts, Fire-Proof Paints, Liquid Paints, 
Asbestos Roofing, Etc. 


87 MAIDEN LANE, N. Y. 


Jersey City, Cricaco. Puitaoetenia, Boston, Arianta, Lonvoon. 
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Wanted—A specialty to manufacture either heavy 
or light work. We have splendid facilities. Address 

Manufacturers Rocktord, Iil 

Agency wanted—A young, energetic mechanical 
engineer wants to represent some go dd firms for 
Buffalo and surroundings. Box 44, care AM. Macu 

W anted—Hard ware specialties to build. Send 2 
cents for ** Eureka Knife and Shears Sharpener.’ 


W. A. Smith & Co., 227 Eddy Street, Providence, R. 1 





Wanted 
bench vise; best testimonials from pattern makers 
and others. J. F. Emmert, Box 313, Waynesboro. Pa. 


Wanted to manufacture on royalty by a responsi 
ble firm 
to wood 
Rapids, 


or iron workers W., Grand 


Mich. 


Address Z.Q 


Bound volumes for 1891. Weare now prepared 
to take orders. Price, $4.00 per volume; express 
charges payable by purchaser. Address AMERICAN 
MAcHINisT, 203 Broadway, New York. 

» 


We will pay 25 cents each for 
AMERICAN MACHINIST Of December 25, 
must be unsoiled and in good condition. 
CAN MACHINIST PUBLISHING 
way, New York. 


Wanted—Light Machine Work. I havea well 
equipped shop, in the upper part of New York 
City, and should be glad to negotiate with parties 
wanting light work. Address H. G. P., AMERICAN 
MACHINIST 


copies of the 
1886, issue ; 
AMERI 
CoMPANY, 203 Broad 





LOOK AT THESE BARCAINS IN 


SECOND-HAND MACHINERY. 


ENGINE LATHES, 


1 28in. x15 ft. Blaisdell. lain Rest, Raised to 36 in 
mt ap t 





1 1 ! e y (a | r 
1 26in xS ft Blaisdell ¢ ompound Rest. Rai it 
6in Gor order 
116 in x6 ft. Hatfield. Rise & Fall Rest Cheay 
115 in. x6 ft. Ulaisde tl 
4 niversal Chuck Fitte 1 lair order 
120i ft. Bi rd Vlain Turning Lathe, itl 
Paper Attachment Al condition 


1 12in.x4 ft r Lathe Back 


Keed Vlair 


Geared, Kise and | Hest AL condition 
PLANERS, 

128 in.x28in x8 ft. Pond Mlaner, used about a 

year and a half Al condition 
122in.x2é2in.x5ft.N Y.S E.Co., Plane Strong 

Pool Good order 

MISCELLANEOUS, 

1 Barnes Friction sensitive Drill Al condition 
1 Pratt & Whitney 6 Spindle Drill Press Good orcet 
1 Garvin Four-Spindie Drili Pre Nearly new 
1 24 1n. Cincinnati W heel Feed Sliding Head Drill. Good order 
112in,. Gould & Eberhardt Crank Shaper Good us new 
1161n, Stroke Hendey Friction Shaper, Light 

Pattern Good order 
1 Ames Two Spindle Profiler, with Cutters Good order 
PPratt & Whitney Lincoln Pattern Milling 

Machir with ty tra special Vises Good order 
1 Back Gear , Power | 1 Miller, weighsabout 

220) Lbs Fair condition . Cheap 
1 20 in.x ft. Reed Turret Head Chucking Lathe Good asnew 
1 20 in. x6 ft Bullard Chuecking Lathe ; 

Geared, Power Feed with din. Chuck titted. Good order 
116 in.x? ft. Arbor Fox Lath with Chasing Bar 


and set Overtail Stock 
, s for list of over 400 New 
¢hines in stock 


THE GARVIN MACHINE COMPANY, 


LAIGHT AND CANAL STs., NEw YORK. 


Second Hand and New Machinery 


ON HAND. 


order, Cheay 
cond-hand Ma 


ais 
and Se 





10 ft.x10 ft.x16 ft Planer 1 He 


“ 
72 1. X48X50 ft Heads 

72 in. x48 ft.x21 ft do s Heads, Detrick & Harvey, new, 
62 in. x48 in xt? tt do 1 do 

Min. x42 in x44'> ft. do 2 do 

46 in. x38 in x30 ft do > do 

SY in xs6 im xl? ft do 1 do 

36 1n x38 in xs ft do Powell Al 

SO rm. xS0 in x ft.d 1 Hlead 

26 in. x26 in x6 ft do 1 do 

25 in. x24 in x6 tt do 1 do 

22 in.x2l in.xo ft j 1 do 

Oin.xs0 ft. Bed Triple Geared New |} in Latl 
Hin. x2 ft. do do do dc 
42 in.xl7? ft. do Al lo de 
in. x24he ft New Haven lo do 
join x28 tt Db. W. Pond Shafting Lathe 
win x25 tt Db. W. Pond Bagrit lo 
sin xl2, 14, 16, 18 ft. Bed New ! do 
2Qin xl2, 14,16, tt. do do 1 do 
Lin xlO, 12 ft do do do do 
2oin.x 7 Kt do d Hand do d 
IXin.x 6,7 & 8 it do New & do do lo 
I? in.x Sit do do ae do 
Ibin.x 6 & 8 ft do do do do do 
Din x Ok tt do do do ak do 
li in.x 6 ft do do do ak lo 
Car Axle Lathe, Bement 

9 & lin. Stroke Slotter 

15, 16, 18, Zin. Crank Shapers 

20,24, 26 & 301n. Geared Shapers 

20, 22 24, 28, 30 & 36 in. Drill 


Bolt Cutters 


2 Garvin No 4 Miller \l 
1 Brainerd No Miller, Al 
No. 5 Stiles t're Geared 


‘ ed, Al 
~ ft. 10in. Bed Lathe, 2d hand 


GEO. PLACE MACHINE CO., 


120 BROADWAY, NEW YORK. 


188 in. Swing 
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I4, 58 and 5 TON 


TRAVELING HOISTS, 


Operated by hand or by Electric Motor. 


T. SHRIVER & CO., 333 East 56ch St., N. Y. 


Machine Tools in Stock. 


ENCINE LATHES. 


78in. swing, 9ft. between centers Sellers 


3% do 17 ft. bed. New Fifield 
30 do 14 do do do 
27 do 16 do do 

24 do 12 do do Fifield 
24 do 12 do do e Fitchburg 
24 do 12 do do Flather 
22 do luv do New Pattern Fitield 
22 do 12. do do do 
22 do 12 do New Blaisdell 
22 do ® do do Flather 
22 do 10 do do do 
20 do ® do do do 

0 do 10 do do do 
18 do 8 do do do 
18 do lv do do do 
18 do % do do Blaisdell 
IX do 14 do do do 
16 do 6 do do Flather 
16 do § do do Blaisdell 
15 do 6 do do Flather 
14 do 6 do do do 
14 do 6 do do Blaisdell 
12 do 6 do do do 

PLANERS. 

421n. wide, 42 in. high, 12 ft. long, 2 heads Gleason 
35 «6do 36 06do do -en8e 
0) do su do 8 do do 
30. do 0 do 8 do Whitcomb 
0 do 30 do ® do Flather 
26 do 26 do 6 do do 

4 do 24 do 6 do do 
24 do 24 do 6 do Whitcomb 
22 do 22 do 5 do do 

2 do 22 do 6 do Flather 

SHAPERS. 


Eberhardt 
Hendey 


12, 16, 20 and 24 inch stroke 
jand 24 inch stroke 


UPRICHT DRILLS. 





20, 21, 25, 28, 30 and 36 inch swing Prentice 
20, 23, 25, 28 and 34 inch swing Blaisdell 
60 inch swing Radial Drill Baush 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON, MEASS. 
CHICAGO BRANCH, 12 and 14 South Canal Street. 





SPECIAL LIsT 


MACHINISTS’ TOOLS. 


BOILER AND LRIDGE TOOLS. 
NEW AND SECOND HAND. (In stock.) 


Lathes, 66in.x2t ft. for boring facing and turn 
Inv. bas boring bars and extra table Good order 
WAinxtl2ft, kitehburg Complete 
in. xl0 ft, Ames as ‘ 
“in. x8 tt., Perkins $ 
16 in.x6 ft., Lathe & Morse 
in x6tt.. Ames. Special low price Complete, New 
Special Lathe, for turning, boring and facing 
all at same time, Ohio Machine Tool 
Works make 
Planer, 44 in x8 ft, Lathe & Morse,zmodern style Al order 


in xlOtt., Bement pattern Good order 
Radial Dr 601m , Niles Tool Works late pattern 
ho back pears and automatic feed 
24in back gears and auto feed 
ind dSpiudles, Pratt & Whitney 


Upright Dritl 
Gang 

late pattern 
Universal and Standard Mill 
Serew Machine 


Al order 
ne Machine (Good. 


t88in Brown & Sharpe. complete 








ly thin Jones & t ameson , 
. 2b in sd 
Profiling Machine, 2 spindle Pratt & Whitney (rood order 
Pipe Machine with tull set Dies up to 4 ineh 
modern sty « 
Center Bolt Cutter, 1 in for cutting as aceut 
ite thre ds as a Lathe, complete with Does 
and Taps Ne 
Hor Boring Mill. 40in , Nicholson's latest Alorder 
Uorizht Boring and Turning Mall, 3s in New 
stil No. 3 Geared Press (000d as new, 
Poo rinder Kberhardt & Springfield 
Boiler Bending Rolls hinged housings and 
balanced top roll, 8 and 10 ft, ready for 
quick delivers 
Bridge or Boiler Stationary Riveting Machine 
60in gap with complete overhead hoisting 
Apparat 


Bradley Hammer 6! ib 
Large assortment of the latest improved new tools 


J. J. McCABE, 
68 Cortlandt Street, 


NEW YORK. 


Al order 


SUCCESSOR TO 


E. P. BULLARD’S 


N.Y. Mach’y Warerooms 





VOLNEY W. MASON & CO,, 
Friction Pulleys, Clutches and Elevators, 





PROVIDENCE, R, I. 





| 
To sell the entire right of my universal | 


a patented or patentable novelty, salable | 





FITCHBURG MACHINE WORKS, | 


MANUFACTURERS OF 


AND OTHER 


SEND FOR 
CATALOCUE E. 


Machine 





Horizontal Roring and Drilling 


THE CELEBRATED 


LENGINE LATHE 


=—=9) METAL-WORKING MACHINES, 


FITCHBURG, 
MASS. 





STUART’S PATENT IMPROVED WEDGE COUPLING. 





NO KEYS NOR KEY SEATING. 
SENT ON TRIAL. 
Can be attached or removed in a few seconds 
without injury to shaft or coupling 


SIMPLEST and BEST in MARKET, 
Aliso the Cheapest 


ints and illustrated Pr 
ROBERT J. STUART, 
NEW HAMBURGH, N. Y. 


d for disco 
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THE DEANE 


OF HOLYOKE 


EAM PUMP: 





DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 








PitTsBURGH 
Cuicaco 
New York 


MILLING CUTTER BLANK 


OF THE FINEST STEEL, 


ANNEALED. 


@ 
J 





FOOT AND 


for ELECTRICAL 


MACHINE SHOP 
superior in 


and Special Discou 





POWER 


b for TOOL-MAKERS, GUNSMITHS and GENERAL 


construction. 
market, quality considered. 


THE SEBASTIAN-MAY CoO., 
SIDNEY, OHIO, U.S. A. 


LATHES 


and EXPERIMENTAL work 





WORK. Elegantin design and 
The cheapest in the 


Write for Catalogue 





nts to 


th. 
i) 
bEE 








WILEY & RUSSELL 


LIGHTNING AND GREEN RIVER 
BOLT-CUTTING and NUT-TAPPING MACHINES, | 


PUNCHINC PRESSES, ETC. 


MANUFACTURED BY 


Ge" SEND FOR NEW CATALOCUE. 






fog 


MFG. CO., Greenfield, Mass. 





SEBASTIAN 


LATHE CO., 


43 & 45 Central Ave., Cincinnati, Ohio. 


MANUFACTURERS OF 
Modern 


Foot 


Designed 
or Power, 


Engine and Speed 


LATHES. 





For General Machine and 
Jobbing Shop, Electrical 


and Experimental Work, 


MACHINISTS’ TOOLS & SUPPLIES 





Catalogue Free. 





1 


R. MUSHETS 


atvitas. SP ELLO: 


AND 


TITANIC. 


11 & 13 Oliver St., 


How to get the best results with **R. MUSHET’S SPECIAI 


STEEL.” Greatly increase your speeds and feeds ; then compar 
the work you turn off with that done by any other known Stee! 
l 


his will make the first cost of *‘ Mushet’s’’ look insignificant. 


B. M. JONES & Co., 


Sole Representatives in the United States. 
BOSTON, MASS. 
143 Liberty St., NEW YORK, 





SEND FOR CATALOCUE. 


ESTER 


MACHINE SCREW CO. 










Manufacturers of Set, Cap & 
Machine Screws, Studs, etc, 





ALL KINDS IN STOCK. 
Manutactory, SHEFFIELD, ENG. 
DRILLS, Chief Am. office, 91 JOHN ST., N.Y. 

DIES, &c.] wm. Jessop & SONS, LD. 


TO LET. 


The Engine Works at Newburgh, N. Y , at 
present occupied by Wm. Wright, is offered to let 
from May Ist, 1 92 

The Property consists of 
MACHINE SHOP, FOUNDRY, BOLLER, 
FORGE AND PATTERN SHOPS, 
with a full equipment of tools. 


of the 
trans 











in the heart 
and river 


located 
to railroad 


works are 
convenient 


rhe 
‘itv, and 
rtation 
For terms, apvly to 


HOMER RAMSDELL 
NEWBURGH, N. Y. 


ADIA 
ADIA 
ADIA 
RILL 
RILL 
RILL 









BNTIRELY NEW . 
PATENTED NOV. 3, 1891. 
From 3 ft. to 8 ft. Swing. 


Will be sent to any responsible firm on trial. 
—ADDRESS 


DIETZ, GANG & CO., Cincinnati, 0. 


SENMITIVE RNGE DRILL 


Coury 
a 
4g 
Both hands to handle work 


\ | Double capacity over old plan. 
4 SEND FOR CIRCULAR. 


“~ BRADY MFG. CO. 


83 Washington St , Brooklyn, N. Y. 
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Boris 


soot) E:P-BULLARD: prope 
| BRIDGEPORT~ CONN~ 


BRIDGEPORT MACHINE 


TURN 


TOOL 


WORKS 


NG 
M 





















ind 
al 





(\uGusT 1, ia 


NICHOLSON FI 


PROVIDENCE, R. I. 








FILES. AND RASPS 


FOR EVERY VARIETY OF WORK. 





AN [MHRICAN 


LE COMPANY, 

















“BERLIN IRON BRIDGE CO, 


Office and Works: 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS, M. JARVIS, Pres. and Chief Engineer. 
FRANK L. 





rhe above illustration is taken direct from a photog 
Roof of which was designed and built by us for 
b il ling is 70 feet in width by 205 feet in length. 
design a to carry shafting. Through the ce 
columns. Machine Shop Roofs built afte 
appearance than heavy. 
stiffer ; 
danger from fire is 


SEND FOR OUR ILLUSTRATED CATALOGUE, 


WILCOX, Treasurer. 





cumbersome, 
and where no wood is use ‘d about the eonstruction the 


BURR K. FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 


rr iph and shows the interior of a M2 chine Shop. the 

“the Titusville Iron Co., at Titusvile, Penn. The 
The roof trusses are made entirely ot iron and 

nter of the building is a row of wrought iron 

r this plan are not only much neater in 
wooden trusses, but are stronger and 


entirely eliminated. 














UTTIN 
UTTIN 
UTTIN 
os 








MACHINIST 
JOHN BECKER MANUFACTURING CO., 


MANUFACTURERS OF 


VERTICAL 


MILLING MACHINES, 
TOOLS 


AND 


MACHINERY. 
BRASS 
- FOUNDERS 
Fa Water St, 
rox meceen vanrieat isan, Fitehbungy Mass, 
THE McNAULL 


UNIVERSAL RADIAL 
DRILLS. 


Newest and best in the 
market. Furnished in five 
sizes, from a wall to a 10-ft. 
swing. Send for circulars 


me, MoNaull Mach, & Fay, Co, 


RONCEVERTE. W. VA 

















STARRETT'S 


ne pyr? 


marr Skilled mecha 

eS 4 oe i S prefer ther 

: Live dealer sell 
them. 

Send for tree il 
lustrated Cata 
lo yrue 


L. Ss. STARRETT, Athol, Mass., U.S 


ON AGENTS: Chas Chure hill & Co., iris 
21 Cross St., Finsbury, F. ¢ 


7 \Foor ha THE 


























LY bo ror $ €40 Croup 
~\ NARRAGANSETTMAC. (2 


B0X1008 #§ PROVIDENCE,R.I, 
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LE COUNT, 
NORWALK, CONN. 
REDUCED PRICE OF LE COUNT’S 


a 


we 


Ww. 
SOUTH 


Cc. 
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This Dog has a 
So mee tome 


Lh 
+ 


One Small Set of 8—by 14 inche s to 20 inch, 6.25 
One Set of 12—by 1-4 in. to Zin. continu .d by 1! din, to4in. 13.2 


These goods are for sale by CHAS. “CHU RCHILL & CO., 
L’t’d. 21 Cross St., London. England 


MACHINE TAPPING 


MADE EASY 





Lelanl Ting Attachment, 
HAMPDEN TOOL CO. 
HOLYOKE, - - MASS. 


Does not break taps. Re 
adjustment from one size 
Janother. 

Send for Circular. 


POWER OR HAND PLANER, 


FOR MODEL MAKERS, EXPERIMENTAL WORE, &c. 
Has all the Improved Features Usually 


Planers, and is ype ble of Sins the Bis 


quires no 
of taps to 








nd on High Grade 
and Finest Work. 


*jo013g UOPBuUIYSEM FB! 


“OO 8 NOSNIWIIA ‘ff *W 
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BRASS AND BRONZE CASTINGS 


A SPECIALTY. 


By a molder of 50 year experience, Castings guaranteed 
true te pattern Get my price 








GEORGE HIRSCH, 4 1-2 Plain St., Albany, N.Y. 











ives the best oil fire. 


Does not increase insurance 


Ww. i. COLLINS, 45 and 46 Drexel B’ld’g, New York. 


200 plants in use, for 50 varieties of work. 
GIL BE RT & BARKER MFG. 


Forging and Tempering a Specialty. 
CO., General Agents forthe U.S., SPRINGFIELD, MASS, 


Send for Catalogue to 








PULLE 


‘THE AERATED FUEL COMPANY'S SYSTEM 


+ Ww 


LA’THES. 


We have reached the limit in rapid production of Pulleys round and true. 


1D 
Sizes 20 in., 26 in., 


30 in., 36 in. 


PATENTED FEATURE 
and 60 in. 


_ will give you better value for the money than any tool you are using. 


2 WM. LODGE, President. 


If you are in the market, 


write us before purchasing. We 


OHIO MACHINE TOOL WORKS, Cincinnati, Ohio. 





RIG 
‘ee 


LGTY, 
we < 


SIBLE SOL ae 2 DLL ILS 


BUFFALO 


Ie ee ia SAS, AIGA S; 


PLD APE IF SPINES DISEASES IO 


BLOWERS. 





BUFFALO FORGE Co.. ee N.Y 








LATHES, 
PLANERS, 
DRILLS 


AND OTHER 


IRON WORKING TOOLS. 


Before ordering 
your requirements. 


COOKE « CO., 


163 & 165 Washington St., NEW YORK 


send us a memorandum of 


BOSTON GEAR WORKS, 


35 Hartford St., Boston, Mass. 
HEADQUARTERS for GEARS, 


Send for 1892 Cata- 
80 Illustra’ 
Free. 


? logue. 


Rr meet tions. 





F. J. SCHMITT & C0., 


80 & 82 Franklin Street, 
NEWARK, N, J. 


SEND FOR | 
CIRCULAR | 
{ 





THE FOX il UNIVERSAL TRIMMER. 


Over 6000 in use 


ORICINAL 





5 QSA0u"dWI 


Three Sizes, F: 
No Pattern Room Com 
italogue. 
Beware of Imitations, we will prosecute all In‘ringoments. 


THE FOX MACHINE Co., 


Saves Time, Saves money 
Styles, from New Patterns. 
plete without Them. Send for C: 


325 North Front Street, Grand Rapids, Mich. 





HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S10 Walnut St., Philadelphia, 


tr Our New and Revised Catalogue of Practical and Scien 





tific Books, 87 pages, §vo., and our othe r Cata Lo oR UE sand Cir 
sulars, the wh le c pvering every hana) of ience applied 
e Arts, sent free and fre fy tans to any one in any 

I ft of the ‘wast ito will Garala ht address. 


CHURCH'S 
DOUBLE and SINGLE SPEED INDICATORS. 





CHURCH & SLEIGHT, 109 FULTON ST.,N.Y. 








WORTHINCTON 
STEAM PUMPS 


FOR ALL DUTIES. 







HENRY R. WORTHINGTON, 
NEW YORK, 
BOSTON, PHILADELPHIA, 

ST. LOUIS, 


CHICAGO, 
ST. PAUL. 
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AMERICAN 





MACHINIST 


[ AveusT 18, 189: 











Established in 1874. 


CLEVELAND TWIST DRILL CO, 


Corner Lake & Kirtiand Sts., Cleveland, 0 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 





“HOWE’S SPECIAL’ 


TOOL STEEL. 


HOWE, SROWR & CO., L'T’ hd Wiehe PA. | 


93 Jobn St., New York. 127 Oliver St., Boston. 


FOR THE 


Finest Work 


ESTABLISHED 1859. 








GRAHAM TWIST DRILL AND CHUCK GO., DETROIT, MICH, U. & A: 


OLE MANUFACTURERS oF 


GRAHAM'S GROOVED SHANK 





TWIST DRILLS AND CHUCKS. 





Endorsed by Practical Mechanics Everywhere, aanal 





TOOLS FOR QUICK DELIVERY. ' 


Radial Drills 52 in. and 80 in. Engine Lathes 16 in. by 6 ft., 
18 in. by 6 tt. 20 in. by 8 ft. 21 in. by 10 ft aun 12 ft. Pulley 
Lathes 26 in. 36 in, 60 in Ohio Machine Tool Wks., Cin., ¢ 

WM. LODGE, Pres sident. 








30 inch, 42 inch and 60 inch Pulley Lathes 

For Simultaneously Boring and Turning Pulleys, 

both straight and crowning face, Cone P ulleys, Gear 

Blanks, and a variety of other work specially adapt- 

ed for turning and boring Blanks for Motor Gears. 
Manufactured by 


The Henley Machine Tool Works, 
RICHMOND, IND. 


Duplicate Circular mailed on application. 





re BACK ADJUSTABLE 


%) 


Power Press 


Vertical 


—OR— 


Inclined. 


For Cutting and Forming 
on SMALL ARTICLES OF 

a ess Sheet Metal, Leather, 
——_ Paper, Eto. 
ADRIANCE MACHINE WORKS, 


MFRS. SHEET METAL MACHINERY, 
Plymouth & Jay Sts.. - BROOKLYN,N.Y. 





Send for Catalogue. 
Steam 


VAN DUZEN'S se PUMP 


PUMPS ANY KIND OF LiQ@ui Do. 
Does not clog, freeze or get out of order. 
Aiways ready. Aii brass. Every Pump 
Guaranteed. i0 sizes. Capacity 

100 to 10,000 gallons per 
jim hour. Prices $7 and upwards. 
For full information write to 


The VAN DUZEN & TIFT CO. 


{PUMP DEPARTMENT) 
CINCINNATI, O. 


DRILLS 












y Send for 





—— IN 
Circular to TWO STYLES 
Ge0. Burnham & Co, and 


Worcester, Mass. 


Tr FOUR SIZES. 


HUGO BILGRAM, 


440 N. 12th St., Phila., Pa. 
Maker of all kinds of 


}; MACHINERY. 










Special facilities for Accurate 
Work. 


Y Bevel Gears cut theoretically 
correct, 





,TRER 


00 


acure MA 


a 
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of 
Broce’ 


Fe‘ 


AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 
STEAM PUMPS FOR ALL DUTIES. 


io BUFFALO STEAM PUMP Co., 


WORKS, BUFFALO, Ph Y. 


{76 JOHN STREET,N. Y. CITY. 
(55-57 CLINTON STREET, CHICACO, ILLS. 


THE CANTON STEAM PUMP CO., CA5O™: 


MANUFACTURERS OF 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 


NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First Ciass. 
Discounts and Terms on Application, 


BRANCH OFFICES 















SeXtek is 


1OxExXl2 


Toe DaviosoN STEAM PUMPS AND PUMPING ENGINES 
ware™> BEST MADE sithts 


SITUATIO>» 
Manufactured by 
M. T. DAVIDSON. 


i PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N | 


. 77 LIBERTY STREET, NEW YORK. 
BRANCH OFFICES: 5) OLIVER STREET, BOSTON. 




















RUE’s “ UNIQUE” SINCLE TUBE INJECTORS. 
— LIFTING OR NON-LIFTING. 

: : Require no change for varying pressures 

of steam. Can be placed in any position 

Are simple in construction and convenient for 

taking out tubes in cleaning when required. 


TANABE OF ANY DEALER IN STEAM FITTERS SUPPLIES. 


Send for new 1892 Catalogue of Injectors and Boile: 
Washers, containing also useful information or 
manner of attaching and operating same. 


Rue Mfg. Co., 118 N. 9th St., Phila., Pa. 


al PENBERTHY AUTOMATIC INJECTOR. 


EFFICIENCY AS A BOILER FEEDER UNEQUALED. 
Efficiency Test of All Sizes, — F. Elsom, New Albany, Ind., Laboratory. 
~ SIZE, oo | A | AA. Ee ; | BB] C | DD| EE |_F_ |_FF_ 
Per Cent. | 9g 9 | 98.92 98.92 | 99.2 | 98.7 99.2) 98.17 | 98.98 ‘| 9 94.98 


Efficiency ‘ SBE Be Oa eee 












9914 











‘The Efficiency, 99% per ce nt., it isa Phenomenal Re sult.” Report 
from Mich. lt nive rsity. 
Tbe Penberthy stands very high in average Efficiency.”—J. F 


\ E.som. 
mS Range 20 to 150 Ibs. Pressure. 
EASTERN DEPOT: | 


Lift 20 ft. Automatic and re-starting. 


A . 60. 
DONEGAN & SWIFT, . oy ve = 


11 Murray St., N. Y. BOSTON. 


PENBERTHY INJECTOR CO., Mfrs., Detroit, Michigan. 





be se 
3f 


Oe Sai ; 
istoree 


yo § 


¢§ Sf se 


WIRE 





flat, 


herewith. 


WITH F. 


For making articles from the coil, of either round. half round, 
or square wire, similar in shape to those shown in the cut 
Also similar articles made to order. 

Send samples of articles required, and mention quantity 
wanted, that we may quote prices for either machine or the 
goods, whichever may be Cesired. 


BLAKE & JOHNSON, 


bash = ays Sees 


FORMING MACHINES 


B. MANVILLE’S PATENT SLIDING FORMER, 





The Henderson Machine 
Office and Works, 23d and Filbert Sts., 


Tool Co. 


PHILADELPHIA, PA, 


MANUFACTURERS OF 


SHEET METAL PRESSES, 


SHEARS, TOOLS, ETC. 


MACHINISTS’ SHAPERS, MILLING MACHINES 


AND SPECIAL MACHINES. 


Correspondence solicited. 





brooklyn, X.Y, 
Adams St, 
No. 4, 


HAMMERS, 
PUNCHES, 


SHEARS, 
Presses 
and Dies. 


OWN AL 


The stile k Par Ke r Pr 688 C0, 





MACHINISTS, Write 


for Circular of 





\OMETER CALIPER AND DEPTH GAUGE, 
J.T. SLOCOMB & CO., Prov., R. 1. 


COMBINATION INSIDE MIC 
Price, $2.50. 








> in EX on 

A FEL&ESS eee), 

KEUF NEW rd Co, | 
H\ AND CHICAGO. 


Manufacturers of 
Drawing Materials, 
Surveying Instru- 








—s ments, &c. 

Pi aragon Drawing Instruments, Extra and Re st Qu: ality, 
German Drawing Instruments, Parago yn Daple z U niver- 
al, Anvil Drawing, Helios, Blue Process Papers, Scale 
Tri ing Squares s, Slide Rules, Standard Profile and 


Cros section Papers. 


Catalogue to professional pe 
application, 


ople on 








O KEYS OR KEY SEATS! 


ICHOLSON’S COMPRESSION SHAFT COUPLINGS. 





Manuracturepo BY W. H. NICHOLSON & CO.. WILKES-BARRE, PA. 


TRUMP CHOCKE:. 
The C Deapem : ane Best. 


ACCURATELY, “STRAIGHT or TAPER 

Write for Prices to Shank Drills. 

TRUMP BROS. MACHINE CO., MFRS. 
Wilmington, Delaware, U. S. 


For Sale by CHAS.CHURCHILLE ae. Lid. 
21 Cross Street, Finsbury, London, England. 


Rect’s Pree Blast Rotary Blower 


FOR 


FOUNGRISS. SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 













Made in 2 Sizes, viz.: No. i. Holds os to ‘8; , 
id to 
we Oto sg” 





AMERICAN AND FOREIGN PATENTS. 


We refer to well-known men and establishments ia 
the machine trades for whom we have done business. 
Epitome of the World’s Patent Laws and Statistics 

Sent Free on Application. 


F. W. BARKER'S PATENT AGENCY, 


(Registered English Patent Agent, according to Act 
of Parliament.) 


THE BENNETT BUILDING, 93-99 WASSAD ST.,N.Y. 


Monument Chambers, King William St,, London, E£. 0. Eng land, 








SLOW SPEED, POSITIVE BLAST, 
PERFECTLY BALANCED, 


Best Mechanical Construction. 
P.H. & F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 

§. 8. TOWNSEND, Gen. Agt.\,,. 163 & 165 


COOKE &CO., Selling Agts, ‘Nnw'vonk 


In Writing Please Mention This Paper. 


THEPECK PATEN 
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COCHRANE 










































r} 2 Ibs. da 
SEPARATOR] ssurresseo fy isis aatce 
9 ASA 1% inches diam 
The Best Apparatus on the REAMER. ge 
Market for Runs with Steam 
OBTAINING Dry STEAM , — 
= AND REMOVING Will work ir 
WATER, OIL, GREASE] any position. Compressed Air. 
And Other Impurities from 
Exhaust Steam. 
30 DAYS TRIAL. Y ! 
b Pr goa ag Zz Manufactured by 
Harrison Safety Boiler Wks, of oe TIMOLAT, 
d for Cirewlan, 5° S:cinm Ave 
Germantown Junctica, Phila, Pa. Sen ' NEW VORK 
T THOS. H. DALLETT & G0 
. bb | 
York St. & Sedgley Ave., Philadelphia, 
Manufacturers of 
Portable Drills, Hand Drills, Boiler ‘ 
Shell Drills, Light Drill Presses. (@eiEFoS 
Specially adapt- } 
ELECTRIC MOTORS coor ativne >, 
Machine Tools, Cranes, Fle vators, Pumps, 
Presses and other mac hine ry. 
teehee 
ELECTRIC GENERATORS, iti.0 
Complete Power Plants. 
“@ PORTABLE SWIVEL BASE. 


MANUFACTURED BY 


‘ Albert L. Colburn, 








Wye nals 


S, 


rT A No. 4 Wall Street, 
: ty NEW HAVEN, CONN. 
= Send for Catalogue. 
A ERS cs 5 “y i NIGHT, 
fle Ors ey 
gpeerees 








Specially poe 
for drill press work 
where chucks cannot 
be used, and equally 
good for special or 
regular bench work. 

— Send for catalogue 

Bees’ of full line of the most 
improved designed, 
anu best finished ma 
ee chinists’, plumbers’, 
Macoach makers’ and 
= pattern makers’ vises 
and small tools. 


HOLLANDS MFC. CO. 





ERIE, PA. 





| NORTON 


EMERY WHEEL CO., 


WORCESTER, MASS. 
Send for Illustrated Catalogue. 





Bevel, 
and 





TRASK MILLING MACHINE CO., 


CEAR CUTTERS, 
Mitre, Straight-Face, 


OF ALL DESCRIPTIONS 


MILLING METALS. 
118 SOUTH STREET, 


MANUFACTURERS OF 


Irregular Cutters 


BOSTON, MAss. 


15 





MANUFACTURERS OF 


LATHE and DRILL »: 
CHUCKS. — 


SEND FOR ILLUSTRATED CATALOGUE. 


WESTCOTT CHUCK CO.,! 


| ea red Cor 
Roth 8 

te awe Reversible. 
ity 





; c me i Sh 


CHUCKS. | 


mbinat 100 
and 4 da 





cn 5 inch 










Universal 


Of Ev 


ery Description, 


’ The E. HORTON & SON CO., Windsor Locks, Conn., U. S. A. 


Or CHAS. CHURCHILL & CO., 


THE HORTON LATHE CHUCK” 


MORE THAN 300 SIZES AND STYLES. 


COMPRISING 


Chucks, Independent 


Chucks, Com bination Chucks, 


Send for 52 page lilustrated Catalogue, 


Ltd., 21 Cross St., Finsbury, Lawlieks Eng. 





NOTICE 


We have just added to our line of patent Face-Plate Jaws an 8 inch, 
in stock three sizes—8 inch, 10 inch and 12 inch. 


send for new 


We now carry 


Catalogue of Chucks to 


THE CUSHMAN CHUCK CoO., 


HARTFORD, CONN. 





Est. 





CHUCKS 


ALL STYLES. 


pw NEW REVERSIBLE JAWS 


1849. 


(DOVETAI LED.) 
TFACTURED BY 


THE HOGGSON & PETTIS MFG. cO., 
NEW HAVEN, CONN. 





POSITIVE DRIVING DRILL CHUCK. 


For either straight or taper Shank Drills. ° 





Has the Holding 
Power of Taper Socket 
tozether with all the 
advantages of the com- 
mon Friction Chuck, 
Write for Illustrated 
Price List and Discounts 
to 


—_——~ 
THE PRATT CHUCK CO., 
Clayville, N. Y., U. ’s. A. 








MASS. 


GRINDING 
MACHINERY 


PRICES ON 
APPLICATION. 


THE HORNER 
MACHINE CO., 


HOLYOKE, 









Water Tool Grinder. 











REPT TPT ae 
A, thd a 3 

Foul awh eee 

MACHINISTS? SCALES, 


PATENT aay GRADUATION 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y. 














‘ay. D 
55 x 
a OD 2 
a Vo 5 | = 
pe r) 
¥ Nhe { 1) a’e ’ 
Neo & R OO 
1) 0 
+ 0 D 





CLOUCH’S 
Combination Gear Cutters. 


One pair cuts a pitch from 12 to a 
rack, inclusive. Of variable shape and 





» interchangeable. These cuttersare kept 
in stock aud orders filed promptly 
special cutters and sizes made to order 
promptly, For descriptive circular 
prices and discounts, address 

RK. M. CLOUGH, 

TOLLAND, GONN. 











BELT DRESSING 


AND —— 


LEATHER PRESERVATIVE. 

Warranted to Give Satisfaction, 

It absolutely prevents a belt from shipping. Thor- 
oughly preserves the leather, and protects the elasticity 
of the belt, 

It will pay you to send for an inter 
1e subject 

Jos. Dixon Crucible Co.,° 
JERSEY CITY, N. J. 





esting circular on 






th 





















McGRATH’S PATENT 
Emery Grinding, Polishing 
ald Buiing Machines. 


Bearings yielding or rigid at will 

Whe els always true and in 
balance, dispensing with use 
ol diat mond tool and chilied 
burr, and savin the time, 
labor, and ¢ i J away of 
whe els, otherwise wasted in 
truing. Se ad fo or Catalogue. 


McGRATH & COLLINS, 
COHOES,N. Y. 


= (OIL! 4 BENDS 


« 


Ayoad. 











—OF— 
IRON, 
BRASS and 


COPPER 
PIPE. 
ALL STYLES. 
THE NATIONAL PIPE BENDING 60., 


TOTOTOSD @eeuwsem G @SE 


ALUMINUM COMPANY, 
Lockport, - New York, 
Offer Pure Aluminum in Ingots, Slab 

et, Wire and Castings at lowest marke t 


She 
rate 


iii Bronze, Aluminum Brass, 
Silver Bronze, Silicon Bronze 
and Manganese Bronze. 
000292 GH2OTZIHTH@ 


SOG 020298 GOTVH2VF@ 


ALUMINUM! 


THE COWLES ELECTRIC SMELTING & 


& 
¢ 
° 
. 
e 
3 
a 
. 
¢ 
@ 
4 
2 
: 
¢ 
“ 





ENGRAVER oN aa 
ANN ST. 2+ NEW YORK- 





INDEPENDENT CHUCKS. 


(See Am. MACHINIST, Nov. 5, 1887.) 


Before buying Chucks of this class, write us for 
particulars of our latest improvements. Different 
from other makes, and we claim several points of 
superiority which we submit to the judgment of 
mechanics. 


THE D. E. WHITON MACHINE CO. 


No, 6 OAK ST., NEW LONDON, CONN. 
8 A. SMITR, 23 8. Cana! Si, Shicago, Western Agt 


SKINNER 


CHUCKS 


Independent, Universal and Com- 
' bination LATHE CHUCKS. 
—Also, DRILL CHUCKS.— 
SKINNER CHUCK CO 
NEW BRITAIN, CONN. 


The NATIONAL. 


INDEPENDENT, 
UNIVERSAL, 








Send for CATALOGUE. 








Chucks 


COMBINATION, 


Strongest. Easiest tochange. Best finish, Reversible 

Jaws patente di giving Sotenges ins ‘luding every possible 

desired position, NEW ATALOGUE, illustrated, sent 

free. Liberal discounts. P rompt shipment. Address 
WM. WHITLOCK, MANUFACTURER, 


132d Street and Park Ave., New York City. 


SENSITIVE DRILLS. 


COPYRIGHTED TRADE-MARK, 
Do you know 
that we make 
the largest, 
the best, 
line of Hand, Foot, and Automatic 
Feed Drills for \3-inch holes and less. 
Endless belts. 
Short be/ts discarded. 
Patented Improvements. 
No belt tension on spindles. 
1, 2, 3, 4, or more spindles. 
Investigate. Read up. 
84-page Catalogue free. 


DWIGHT SLATE MACHINE CO., 


HARTFORD, CONN 
















NEWEST ano BEST 


MACHINISTS FINE We 


WRITE 














82 River Street, NEW HAVEN, CONN. 






th for W 


i 


| 
1) ~ 
| 
| 
1 


~ AYDRAULIC «MACHINERY, 


JACKS, 


ye Oy 


PRESSES, PUMPS, PUNCHES, 
VALVES, 


‘TUMUI 


WATSON & STILLMAN, Mfrs., 


204, 206, 208 & 210 E. 43d St., New York, 


FIIrrinGs, 
PACKINGS, 
AATORS, 





orging Press 























16 AME RICAN MACHIN ist 


PUTNAM MACHINE COMPANY, 


Builders of the ~ FITCHBURG, MASS.,U.S.A. 
NEW PUTNAM AUTOMATIC | (7), 64. | GUT-OFF STE M ENGINE, 


Putnam Standard Lathes, 

Putnam Gap Engine Lathes, F Putnam Car Wheel Borers, 
Putnam Speed & Drilling Lathes, tam Putnam Hydrostatic Presses, 
&) Putnam Railroad Cranes. 


Futnam Pattern Makers’ Lathes, 


[AuGusT 18, 189 


AMERICAN GAS FURNACE CO. 


DESIGNERS AND MANUFACTURERS 


GAS BLADT FORNAC 


Send for Catalogue. Estimates made for any mechanic] 
operation requiring high, even and controllable 
temperature. 


No. 80 Nassau Sr., New York. 
A. R. KING MW’EI’G COMPANY, 


ERIE, 11th and 12th Streets, JERSEY CITY, N. J. 
usar IC AS TINGS) cris. 
AND or 
LICHT BRASS. 
Mrrs. or BOILER MAKERS’ TOOLS, SCREW PUNCHES, TUBE EXPANDERS, 
PACKER RATCHETS, TUBE CUTTERS, ETC. 


BENCH DRILL, PRESSES" is ae Sridbimg reo 


ARE OUTSELLING ALL OTHERS. 
SEND FOR NEW DRILL PRESS PAMPHLET. SUL —— AND SHELL REAMERS, MILLING CUTTERS, TAPS, SOCKETS. 




















































































































MILLIKEN, D’ AMOUR & co., M FRS., “STANDARD” TWIST DRILL GRINDING MACHINE CHUCKS AND SPECIAL TOOLS, 
51 JOHN & 2 DUTCH STREETS, - - NEW YORK. OTT. MERGENTHALER & CO., HURLBUT'S /Patent Cut 
Mechanical Engineers and Machinists. ” ting-off an 
22/742/7x60"" p . 0 
oe akin” The INGERSOLL MILLING ota hls C0., Bartimore, Mp., April 9, ’92. Centering 
| ROCKFORD, ILLS. ¢ galey LANDIS BROS., Machine. 
Manufacturers j _ Waynesporo, Pa. . 4’, 8.6 
Ingersoll Patent Cutter, « GeENTLEMEN:—We take pleasure in } (ete 
Ingersoll Slab Milling stating that we are very well pleased S gonteee, S. 
Machines. with the Universal Grinding Machine E i. ies, See bill Co. Lud 
bought from you some time ago, and a Ci pee ~~ ee 
seaaasiainas consider it a well designed and well 
<= a > BICKFORD made tool. 
=> - ie Yours truly, " =p 6 ~ BAUSH & SONS, 
. Tools. OTT. MERGENTHALER. , *#| HOLYOKE, MASS. 
Pawling Column | Manufacturers of 
Hamischt ath a poten | c= 2 POST, 
arniscnieger Anes. | ~ bea a 
Milwaukee, : Pit Lathes. RADIAL! & = ——————— =m (© — SUSPENDED 
ba pb ¥ — AND 
- UNIVERSAL 
Grinders. : : 
Boring Radial Drills. » Walla Dr 
Bars, &c. Boring & Turn- a. ts 
Gas a ing Mills.: nT ae. 
land | eee cnnaros | ee nn 
i — — American Standard & Tool Works, 
A. FA LK E Ni A U, meaner ™ _— 
' > [ith Street & Ridge Ave., Philadelphia, Pa. “ee standard Measremert 
Almond Dri] Chuck P. : :: 2 GUIDE saoeiaadilaniactbicinies ties ’ « Standard Measurements 
eee My 501d at all Machinists’ | | Orgy SFPPULLEYS|screrior 14-1NCR LATHES, TOOL 
pay Supply Stores. \ —S FOR GRINDING MACHINERY, TRAVEL 
ath fee. seen ee ING CRANES, ETC. Pies Bar Gang 
Brooktyn, N. 4 JOHN BOYLE & & SONS, Special Machinery designed and constructed. Crescent Gauge. JAS. A. TAYLOR & CO. 











COMPLETE MACHINE SHOP EQUIPMENTS. 


The Latest Improved Tools. Accurate--Rapid--Powerful--Rigid. 


aed” ENGINE LATHES, 12 to 38-inch Swing. 
ka” BRASS FINISHING LATHES. 
ae" TURRET CHUCKING LATHES. 
sa" HAND AND SPEED LATHES. 
sa FOX MONITOR LATHES. 
sas” UPRIGHT DRILL PRESSES. 
say> PLAIN RADIAL DRILLS. 
sa" UNIVERSAL RADIAL DRILLS. 
= SENSITIVE DRILLS. 
sar IRON PLANERS, 22 to 36 inch. 
sar" IRON SHAPERS, 15 to 32 inch. 
sax UNIVERSAL MILLING MACHINES. 
sa” PLAIN MILLING MACHINES. 
saa> SCREW MACHINES. 
sa> BOLT CUTTERS, ETC. 
sas> PUNCHES AND SHEARS. 
te" PUNCHING PRESSES. 


THE LODGE & DAVIS MACHINE TOOL C0, cincinnati, onto. 


Builders of IMPROVED STANDARD MACHINE TOOLS. 


NEW YORK HOUSE, CHICAGO HOUSE, PITTSBURGH HOUSE, BOSTON HOUSE, ST. LOUIS HOUSE, PHILADELPHIA OFFICE, SAN FRANCISCO OFFICE, 


64 Cortlandt St. 68 & 70S. Canal St. Market and Water Sts. 23 & 25 Purchase St. 823 N. Second St. 19. Seventh St. 24 & 23 Fremont St. 


Coventry, England, ALFRED HERBERT. CLEVELAND HOUSE, 82 South Water St. {2 SEE ADVERTISEMENT ON PAGE 20. 










OUR STORES CARRY 
COMPLETE 
STOCKS 












EXAMINE 
OUR TOOLS 
BEFORE BUYINC. 
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MORSE TWIST DRILL AND MACHINE COMPANY. 
New Bedford. 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





re F.E. REED &C0., 


Worcester, Mass.) 








MANUFACTURE 


ENGINE LATHES 


HAND LATHES, FOO? LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Selling Agents, 111 Liberty St., New York. 
615 Phenix Building, Chicago. 


PLAIN 
MILLING 
MACHINES 


SOMETHING 
NEW. 


The Cincinnati Milling 
Machine Co., 
CINCINNATI, OHIO. 


NOTICE. 


REDUCTION IN PRICE OF 
50, 60 ano 72 INCH 


BORING AND TURNING MILL, 


Write for New List, August 1st, 1892. 


H. BICKFORD, - Lakeport, N. H. 
W. CG. YOUNG MFG G0. “occ 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 
































NEW HAVEN MANFG. CO. 


NEW HAVEN, CONN. 


iRON-WORKING = MAGHINERY, 


Planers, Shapers, Drills, Slotters, Eto. 
2BY _ FLAT TURRET 





————— for 92. 
JONES & LAMSON MACHINE co., 


Springfield, Vt., U.S. 


MULLER IATHES| = 















. PATENTE ©. ~— 
With New and Valuable Features, 


MADE ONLY BY THE 


BRADFORD MILL CoO., 


Sth and Evans, CINCINNATI, O. 


London House: CHAS. CHURCHILL & CO., L’t'd, 


21 Cross St., Finsbury, London, E. C., Eng. 


BOYNTON & PLUMMER, 


WweneeerTsR,. MASS. 





Tlie Machines, 
Bolt Cutting Machines. 








CHAS. CHURCHILL 8 & 00. , Lt'd, Agents, 
21 Cross St., Finsbury, London, England 





IRON PLANERS, 


Extra Heavy. Latest Design. 


LW. POND MACHINE 





All Modern Improvements. 


CO., WORCESTER, MASS. 











GEO. D. WALCOTT & SON, 


Manufacturers of 


LATED 


AND 


MADER), 


JACKSON, 
S MICH. 
—— Write us for Phot 
and Prices. 








THE WASHBURN SHOPS, 
WORCESTER, MASS. 


BARNES’ 
New Friction Disk Drill 


FOR LICHT WORK. 


Has these Great Advantage The d can be 
instantly change 
ping or shifting be Its Power applied can be 
graduated to driv with qual safety the 
smallest or large he drills faiths its range—a 
fF wonde eri cone dpe _in time = great saving 
in drill breakage. Send fcr catalogue 


W.F.& JNO, BARNES cO., 
1995 RUBY ST., ROCKFORD, ILL. 
ENGLISH AGENTS, 








21 Cross ST., cscabibaten. 
LONDON, E C., ENGLAND. 


OUR SPECIALTY 


CRANK and GEARED SHAPERS. 


- STEPTOE & CO., Cincinnati, 0. 
Geo. Place Machine Co., Agents, New York. 








0. SAUNDERS’ SONS 


MANUFACTURERS OF THE ORIGINAL 


mor §, XL, ws 
he ar Q rau MACHINE, 


ye ti” . ‘ 

Beware of Imitations. ~ 

None genuine without our 44 

Trade Mark and Name 

Steam and Gas Fitters’ Hand Tools. Pipe Cutting 

and Threading Machines for Pipe Mill use a specialty. 
SEND FOR CIRCULAR. 


21 Atherton St., YONKERS, N. Y. 


















3 

ea 

E 

243 

a 48 

Bee 

> eae 

Db en 

Se-> 

aso PRENTICE Ros. 
<i ie Manufacturers 
S38 Lathes & Upright Drills, 
ao Lathes from 10 in. to 
mn a 20 in, swing. Largest Va 
c a riety of Drills manufac 
& tured in the world 

om Worcester, Mass. 








| ee S10 gp. BARKER 
want a a CENTERGRINDING 
uachive MACHINE. 


E Manufactured by 
We Barker & Co 
CINCINNATI, O 
SEND FOR 
CIRCULAR, 








wil wig WORKS, 


MANUFACTU RERS 


ome MACHINE 
TOOLS. 


WATERFORD, 
N. Y. 


FOR THE BEST PLANER CENTER 


FOR THE MONEY, address, 
mes | The Whipple 
¢ Armstrong 


sad Machine Co,, 
( Harriman, 
Tenn. 


FOX & TURRET 
LATHES 
A SPECIALTY. 
















>. BLAISDELL & CO, 


Manufacturers of 





MONONGAHELACITY, 
PA.. 
Jan. 10, 1891. 
Mr. J. E. SNYDER, 
DEAR Sir :—We are 
highly pleased with the 
36-inch Drill Press we 
purchased of you. In 
design and workman 
ship it has no superior. 
In operation it is 
aceurate and 
) powerful. 
Respectfully, 
ABRAMS & ROBINSON, 












FOR HAND OR POWER. 
MALLEABLE IRON PIPE VISES. 











a)’ Machinists’ Tools, 


WORCESTER, MASS, 





66 CARDEN ST., BRIDGEPORT, CONN. 
Pipe Cutting and Threading Machinery, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 





CURTIS & CURTIS, 





Ww. D. FOR 


Hav ving ¢ 1dded a Blacksmith Shop 
»xtensive plant, we are now prepared to 
a toliiine of Bitheg Ont ers in stock. Wi 
sud Woden for use on the 


HOBOKEN, N. J. 
SEND FOR OUR NEW CATALOGUE. 


ontalning a 350 1b. Steam Hammer to our alr ady 


Shaper « or Plane ar. Also Standard Arb« we fo or truing up nate 


Hudson St. & 13th, 


BES & CO. ..* 


of wd kinds We 
8, Paralle al Pie t 


stimate on forgings 


> namatac ture Planer Vis 


and 
Special Forming & 


oo Angle Milling Cis 


JOB WORK bESIRED. “2 


pret 





Mooulds organ ele 


\ 


a HhkKeleton” 
LULTOY 
ain 
an dnfont’ 

NQUNeys rho of 


NSD ULCULON 


{ 
nice 


¢ 


> > Shrove anwfactuwn Wo -vize 


Sancoost KNOauke 
sabes. Shiladelphio NSA 





| Automatic 
Solid Die 


Bout 


THREADING 


AND 


TAPPING 


~ MACHINE. 


E WILL GUARANTEE TO 
accure ape BOLT THREADING tha = iny machine made 


saad in one minute 





o 
‘Changes 
No eal ate a he 


oes » we “9 ey rete 
BUILTINS SIZES, 2, 4 "AND 6 ‘SPINDLE, BY 


WEBSTER & PERKS TOOL CO., 





: Cor. Spring & Monroe Sts., Springfield, Ohio, U.S. A 








MANY ENGINEERS 


imagine if they ask the owner of 
or Pre 


them me 
difference. 


a ** MASON,” an 


sure Regulator, it makes no difference 


a plant to buy a Reducing Valve 
as to the kind, ps 
1 they will quickly tind out the 


MASON RECULATOR CO., Boston, Mass. 
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WM. SELLERS & CO., Incorporated, 


PHILADELPHIA, PA. 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangers, Couplings, Ete. 
INJECTORS FOR ALL CLASSES OF BOILERS. 








BEMENT, MILES & CO., 


PHILADELPHIA, PA. 
BUILDERS OF 
METAL-WORKING MACHINE TOOLS 
’ 
FOR 

RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, STEAM FORGES, 
SHIP YARDS, BOILER SHOPS, BRIDGE 


WORKS, ETC., ETC. 






NEW YORK OFFICE, EaquiTABLe BUILDING. 
GEORGE PLACE, Agent. 








The LONG & ALLSTATTER CO., | ge_] 


’ Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, Multi- 
ple, Belt and Steam-Driven 


PUNCHES and SHEARS, 


OVER 300 SIZES. 


ALSO 
POWER CUSHIONED HAMMER. 
Send for New Catalogue. 


THE OPEN SIDE TRON PLANERS 


THE DETRIGK & HARVEY MACHINE CO., Baltimore, Md. 


MACNEALE & URBAN SAFE & LOCK CO., Safes and Bank Vaults. 
HAMILTON, OHIO, Oct. 29, 1891 
DEAR Sirs: We beg to acknowledge the receipt of your esteemed favor of the 27th 


a Horizontal Punch 










inst., and in reply will say that we now have had two of 
your Open Side Iron Planers in use for about a year. 
We have found both machines good and effici: nt tools 
and well adapted for the class of work that we do on 
them- namely —planing the edges of large iron and steel 
plates varying in size from 2 to 12 feet squere. We are 
well satisfied with the work that the machines ido. We 
cheerfulty recommend the planers to those having the 
same class of work to do that we have. 
Yours truly, 


MACNEALE & URBAN SAFE & LOCK CO., 
H. URBAN, President. 


ACME MACHINERY CO. 


CLEVELAND, OHIO, 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 
Cutting from 1-8 in. to € in. diameter. 
Also SEPARATE HEADS and DIES. = 
FIRST PREMIUM.  CINCINNAT! CENTENNIAL. "== 


CRANES, PORTABLE HOISTS, OVERHEAD TRAGK TROLLEYS. 


SEND FOR CATALOGUE. 















VAT. DEC. 5, 188% 
PAT. DEC. 4, 188% 
PAT. AUG, 25, 1885, 




















HAGA acta HAN = 
2343 & 2345 
MARIS MACHINE C0, gt jaamarea, 
1 | PHILADELPHIA, PA, 





P. PRYIBIL, 


498-510 W. 41st STREET, 


NEW YORK CITY. 


Pulleys, Shafting, 


HANGERS 


Of the Most Perfect Construction. 


LARGE STOCK ON HAND. 
Send for Catalogue “C.” 


J.A.FAY &C 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


FOR USE IN 


Pattern Making 


Car, Locomotive and Bridge 
Works, Planing Mills, Sash, 
Door and Blind Factories, 
Cabinet ,Spoke and Wheel 





All kinds of Pulleys, 
Solid or Split, Single or 
Double Armed, tight and 
loose, the latter with self- 
oiling hub; also Friction 
Clutch Pulleys. 





Hanger with Patent 
Adjustable Self-oiling 
Bearing Boxes, adjust 
able in all directions. 


» anest | THE PERKINS DRAW STROKE TRIMMER, 


An Indispensable Tool 
for all nch Wood 
workers. Latest and 
Best Design. Infringers 
Prosecuted. Trial, not 
orders, solicited. 
PERKINS & CO. 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, England. 


PATTERS SHOP MACHINERY. 



























Shops,Carriage Works, ahi 

Cc, , &ec. H . Oo % 

Allofthe highest standard of excellence ~ ~~" — a. os: 
W.H. DOANR, Pres, =D. L, LYON, Seo'y. No. 1 BandSaw. |S oe | 
fs — Se 

Largest Line in the U.S. Fd EX a> a 

Complete Outfits or Single Machines | a & & 2 coe 

Furnished for any Purpose. = 0 ea 

}} i —24 

~~ THE EGAN CO. \58 Bui 

BOS D,..°2 

5° a0 b, 3s 








239 to 259 W. FRONT o 
CINCINNATI, OHIO, U. 8. A. 


Originetors and Builders of 


». Wood-working Machinery Th | I ret } I'l i| | S 
OF THE MOST ADVANCED TYPE 
FOR THE SAVING OF TIME 
AND LABOR. SEND FOR CIRCULAR. 
Pattern Machinerya Specialty. A. D. Q U i NT, 


Send for Catalogue. HARTFORD, CONN. 


New York Office. 112 Liberty Street, 














_ THEHILLES & JONES CO. 
a} WILMINGTON, DEL. 


—MANUFACTURERS OF— 


MACHINE TOOLS 


—FOR— 
Boiler Makers, Bridge Builders, Ship Builders, Railroad 
Shops, Locomotive and Car Builders, etc. 


Cut shows our DOUBLE PUNCH AND SHEAR 
WITH JIB CRANES, for Boiler and Ship Work. 


DAU? 











WYMAN & GORDON, “°"cas"=* 





an 





























FROM 1-4 TO 15,000 LBS. WEIGHT. 
True = = sound, solid, free from blow-holes and of great 
Cuong: and more oe than iron forgings in any position or 
60,000 CRANK “SHAFTS pry 50, 000 GEAR WHEELS of this steel 
now running prove this. 

Crossheads, Rockers, Piston-Heads, etc., for Locomotives. 

STEEL CASTINGS of every description. 
Send for Circulars and prices to 
k A c T | N f c CHESTER STEEL CASTINGS CO., 

Works, Chester, Pa. Office 407 Library St., Philadelphia, Pa. 
RACTICAL ODERN LOCOMOTIVE 
DRAWING.” CONSTRUCTION.” 


ADDRESS: 
By J.G. A. MEYER. By J.G. A. MEYER. 


’ . . 
This valuable series of 93 a American Machinist, This valuable series of 106 articles 


naving been concluded, copies of the | having beea concluded, copies of the 
American Machinist containing 203 BROADWAY, American Machinist containing 
NEW YORK. 





Order now before our stock 
of papers is exhausted. 








them will be sent by mail to any address them will be sent by mail to any address 
in the U.S.,C. anada or Mexico, for $4.65, in the U.S., Canada or Mexico ‘or 86 $5.30, 
or single copies, 5 cts. each, postpaid. or single copies, 5 5 cts. each, postpaid. 


UNIVERSAL PUNCHING PRESSES 


FOR 
PLATE, BEAM, CHANNEL OR ANCLE. 
ESPECIALLY ADAPTABLE FOR 


STRUCTURAL IRON WORK. 


HETHERINGTON & BERNER, 


INDIANAPOLIS, INDIANA. 


THE ERIE REY-SEATING MACHINE. The Morton Key-Seating Machin 


THE BURTON MACHINE Co., 
THE LEADER. 


302 Peach St., 
With recent patented improvements, we guar- 

















ERIE, PA. The cut represents 
our Stationary and 
Portable Key - Seat- 
ing Machine, which 










=| fully meets all the’ antee to do the following class of work. 

sg requirements of a " - nanan res y-j j 

S machine shop. They are furnished Yo cut key-ways through 144-inch hole in hubs or 
= with one, two or three Arbors, as sleeves 23 inches long, in iron, brass or steel, also 
sS desired, to cut any width of key-seat make it dovetail to insert feather key 

S os a tie ie acacia! Willcut through 4-foot hub, through 5-inch bole. 
“a in all bores from 1 15-16 OUT new centering chuck and setting attachment 
“3 inches to 3 inches diameter, the work can be set exactly, without the use of a 
wa 


<a at) —- cuts seats 12 inches scale OF rule. on new binding attachment takes 
ong. SE PeeP ‘ the place of bolts, with a key-way and key to fit it. 
2 7-16 inches Arbor works in all bores from 2 7-16 inches tc For particulars address THE MORTON M’E’G 





6 ae hes diameter, and euts seats 16 inches long. | AQ astro ny a " 
j 7-16 inches Arbor works in all bores from 4 7-16 inches t CO + MUSKEGON HEIGHTS, MICH. 
1“ inches diameter, and cuts seats 26 inches long. 
With an attachment for the purpose seats can be cut in hole 
as small as 1 inch diameter, by one passage of the cutter. 


If the work is heavy and too large to be placed on machine fi 
can be detached from stand and used as portable machine, 








s~.. DRY STEAM. 


a s Centrifugal 


Steam Separator. 


For Supplying Clean and Dry Steam 
to Engines, Dry Houses, etc. 

Place Separator as close to engine 
as possible, the steam taking a spiral 
course between the threads causes 
the water to be thrown by centrifu. 
gal force against the outer walls, 
while the dry steam goes through 
the small hiles to center of pipe. 
Steam can enter at A or B, as con- 
venience may rec ere 3 ; also used in 
conve) ing steam long distances, for 
Steam Hammers, Dry Fee, Wa. 
Ohio, says he is personally ter Gas Generators. and for ad pur 
: familiar with the principal poses where Dry Steam is necessary. 


Key Seate re and thas the KEYSTONE ENCINE AND MACHINE WORKS, 
Giant leads them a Fifth and Buttonwood Streets, Philadelphia, 


GIANT KEY SEATER. 


Rack-Cutting Attachment 
Key making Beck ac hunes. 
VALLEY MACH 
SAGINAW, Mice. 

The Falls Kivet & Machine 
Co., of Cuyahoga Falls, v., 
have a Key Seater made by 
another firm say the Giant 
is the best Key Seater on the 
market. The Marinette Lron 
Works at West Duluth, expe 
rienced with other Key Seat 
ers, say the Giant is superior 
in every respect. H. 
Brightman, Pres. Brightman 
Machine Co., Cleveland, 











LONDON AGENTS: Charles Churchill & Co o., Limited, . 
21 Croasst., Finsbury, E. C Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt St., N. Y. 
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Or SALES 


Buea ENGINE COMPANY SiLES AGENCY, No. 10 Teleshous Building, New York City. 


HUNTING, John Wancock Bld’g, Boston, Mass. 
ONTNSON & CARY COMPANY, St. Paul, Minn. A. 


- MORSE, 511 Commercial "Building, St. Louis, Mo. 
KENSINGTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Lacensees and Manufacturers for New Jersey (South of Trenton) Eastern Pennsylvania, Delaware, Maryland, and Virginia. 


SLOW SPEED, MEDIUW SPEED AND HIGH | 


PEED ENGINES, 


Simple, Compound and Triple-Expansion Engines. 


HIGH-PRESSURE BOILERS, 


Z e Complete Steam Power Plants of Highest Attain- 


able Efficiency. | = 


Address BUCKEYE ENGINE CO., Salem, 0. 


ACENTS 


N. W. ROBINSON, 97 Washington St.. Chicago, IL. 
L. FISH, No. 61 First St., San Francisco, Cal. 
J.M. ARTHUR & CO., Portland, Oregon. 





OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & C0., 


83d & Walnat Streets, 151 Monroe Street, 
Philadelphia. Chicago. 


New York Agency, 18 Vesey St. 
35,000 SOLD. 


a Many New Improvements 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 

_ PRODUCER GAS, 

~ OR GASOLINE. 


= — COMBINED 
OTTO" GAS ENGINES AND PUMPS. 
Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 


TH E 


LACKAWANNA 
GREASE CUP 


Has a wide reputation as the 
. CLEANEST, MOST EFFECT 
Nea IVE, and MOST ECONOM 
NS — — Bw o~ market 
Y for the lubrication of machin 

bearings. nied 


Liberal Discount to the Trade. 


~-MANUFACTURED BY-~~ 


* Lackawanna Lubricating Co,, 




















SCRANTON, PA. 


GAS GASOLINE ENGINES 


STATIONARY and PORTABLE. All Sizes. 


Dwarfs in Size, but 
Giants in Strength. 


m Expense one cent an 
hour per horse power 













S| Gy WATTS. CAMPS 


S MUFATTESS 7 
meee SE AMPROVED 8 <™ 

CORLISS, STEAM ENGINES 
= an pi ee 

CONTR A, toe [omecere POWERS : 



















een a 


=o COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 


WAYN 4 aaa 


Send for Illustrated Catalogue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 










land requires but little 
attention torun them 
Every Engine 
Guaaranteed. Full 
Wectinn ak free by mail 
fention this paper 


= ~VAN DUZEN 
GAS & GASOLINE ENGINE CO. Cincinnati, 0. 


The RACINE AUTOMATIC ENGINE 


Built in 17 Sizes, 1 to 90 H. P. 


A Self contained Center Crank Engine with an 
out-bearing. Just the thing for driving 
ae snente of large manufacturing 
Establishments. 


OVER 600 IN USE. 


aaa and Economical. Allsizes 50 
H. P. and under, carried in stock. 


Son Engine Tested in our Shop. 
Send for CATALOGUE M. 


Racine Hardware Mfg. Co., 


Engine Dep’t. Racine, Wis. 













NEW ADJUSTABLE BENCH LEVEL. 


WITH GROUND AND GRADUATED VIAL, 








4-6 & & inch. 
*S8ZIS ddsyL 


MANUFACTURED BY 
Cc. F. RICHARDSON, 
ATHOTL. MASS. 








HANDSOME 








CONOVER 


BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 


THE CONOVER MFG. CO., 95 Liberty St., N.Y 


BELT 





CATALOCUE FREE. 











o proof of their efficiency. 
| on the market. 
very sensitive, and of superior quality 


The fast increasing demand for LUNKENHEIMER’S POP SAFETY VALVES is the surest 
hey are guaranteed to be equal. if not superior to any pop valve 
Simple, practical, reliable, durable. 


proved of and aliowed_by Government Inspectors. 
Supplied by dealers. Catalogue sent if you mention this paper. 


THE LUNKENHEIMER BRASS MFG. CO., 
CINCINNATI, 


The springs in these vi alves are large 
The seats and disks are mace of gun-metal. Ap- 
Satistaction guaranteed. Investigate! 


OHIO, U. S.A. . 











All GENUINE | 
INGOTS & MANUFACTURES 
BEAR OUR 


REG.T RADE MARKS. 


AN 


Phosphor Drone: 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS, WIRE, SHEET &c. 
THE PHOSPHOR BRONZE SMELTING CO.LIMITED 
512, ARCH ST. PHILADELPHIA PA.U.S.A. 


|ORICINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND SOLE 


Makers or “ELEPHANT BRAND PHoseHor-Bronze, 








CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 








GHT LINE ENGINE (‘0 
THE NeW. PROCESS bi HAW HIDE £0., SY Rac USK N. Y 


. Syracuse, N. Y., June 13, 1892 


had ¢ f yourraw hide bevel gears 

hning now for ove “4 ‘a ye or in a radial drilling ma: Hine 

whe re an iron one had broken, 6 nc t only has stood » here 

© cast iron did not, but it shows no special evidence « of wear 
Very respectfully, (signed) 

THE >TRAIG ut LINE EN¢ NE COoO., JOHN FE. SWEET, lrest 





FRICTION CLUTCH PULLEYS 
and CUT-OFF COUPLINGS. 


THE WoOODCOCE CLUTCH 
Simplest and bestin the world. Address 


ALLENTOWN FOUNDRY & MACHINE CO., 
ALLENTOWN, PA 




















ACHINER 
For Reducing and Pointing Wire, 


|] ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information address the 
Manufacturer, 





frnoa wns scour 


“panne PA. 





MEADVILLE, PA. 
New York, 15 CORTLANDT ST. 
Chicago, 418 CHAMBER OF COMMERCE. 


Sole Manufacturers of the 


"Dick & Church” Automatic Cut of Engine 


Single, Tandem Compound, and Triple Expansion. 


== ~ Horizontal Tubular and Manning Vertical Boilers. 











AND 


: AUTOMATIC 


Bot ENGINE cO., 


PAINTED POST, 
REP Aare Aly 
JULIAN SCHOLL & CO., 126 Liberty St., N.Y. 
GEO. D. HOFFMAN, ha Lake St., Chicago 


H. M. SCIPLE & €O., 3d & Arch Sts. , Phila., Pa 





DUR. GUARANTEE.WHO DARE 


Branch Offices, 


IGH GRADE AUTOMATIC CUT-OFF ENGINES. 


No other enginehasa perfectly balanced valve. 





412 Washington Ave. St.Louis,/\o. 


SIMPLE, TANDEM annCROSS 


COMPOU 
MEET IT? 


The engine shall not run one revolution slower : 
hen fully loaded than when running empty,and 6 duc-fiy\ 
ion of boiler pressure fiom the greatest to that necessayy}) \/)'>! 


to do the work, will not reduce the Speed of engine one 
revolution. Any engine failing to meet this guarantee 
becomes the property of the purchaser upon pay- 


ment of one dollar Send for Catalogue. . re 
41 Liberty St. New York. NY. J. KH ME Perro 


RIDGWAY, PA. 





SINCLE AND COMPOUND 


BR "a H OFFICES: 


28 W. Randolph St , Chicago 
WW Ist Ave., Pittsburgh 
179 Race St., Cincinnati 


165 Washington St., 
46 N ith st., Philade “phi, 
7i Have rhill St , Bos 


TAYLOR ENGINE COMPANY, 














M. e. BULLOCK 'MANF 6. -€0. 










| i, a 
AND FRICTION 


) 3. HSISTS, 


= = ;, fie MACHINERY. 


o. CHICAGO. u.s.A. 





FRISBIE FRICTION 
PULLEYS » CLUTCHES, 


THE D. FRISBIE CO., 


114 LIBERTY STREET, - NEW YORE. 





TAKE CARE emery “WHeeLs 


WRIGLEY’S EMERY WHEEL DRESSER 
cuTS GRooves & FACES uulalse 


NEVER GETS DULL: ¢i52, For 


PRICE 23© CUTTERS IS¢ PER SE Too /RCULAR, 
T-WRIGLEY-85 -FIF TH-AVE-CHICAGO - U-S-A- 





A .E.LONER@GAN & CO. 
m 211 Bace St., Phila. 


Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 


POP 


/ - te «SAFETY YALYES 


for Locomotive, 
Stationary and Ma- 
rine Boilers, also the 
**Reliable"’ Steam 
Trap 
Catalogue 
application. 





free on 








THE IMPROVED 


AS BUILT BY 


The Ball & WoodCo. Wate 


OFFICE, 
15 Cortlandt Street, 














S. W. GOODYEAR, Waterbury, Ct. 


NEW YORK 





BALL ENGINE. 


Is superior in DESIGN, 
FINISH and WORKMAN: 
SHIP. In REGULATION 
and ECONOMY it has no 
equal. Built with new 
tools from new patiernse 
and after long experience 
it marks the latest step to 
steam engineering 




















AMERICAN 


JO) 





MACHINIST 


[.AvGust 18, 1892 








BROWN & SHARPE MFG, CO., 


PROWV IDENCE R. I. 


“FORMED CUTTERS. 


The Cutter shown in illustration has cut 467 
cast iron gears, 3 inch face, 64 teeth, 4 pitch— 
making a total length of cut of 7472 feet. This 
is not exceptional for Formed Gear 


record 
Cuttcts. 


FORMED CUTTERS CAN BE SHARPENED 
WITHOUT CHANGING THEIR OUTLINE. 


MACHINE TOOLS 
On Exhibition at 23 South Canal Street, 


CHICAGO, ILL. 
S. A. SMITH, Western Representative. 














NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE TOOLS, 
RADIAL DRILLS. 


Four sizes. 










These are particularly 
well adapted to general machine shop 
work, 


Write for 
information on LABOR saving tools. 


Full line of machine tools. 


Tv'Ty =A AAT TITRA AA 









- 
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NEW YORK, 


36 & 138 


CHICAGO, 
PHENIX BLOG, 


PITTSBURGH, 
LEWIS BLOCK, 


JENKINS DISCS £8 HIGH STEAM PRESSURE. 


ou have trouble with Discs, write us. We can furnish 
ccs, or Valves, that will be satisfactory, 
dealers who sell Discs as ‘ Jenkins,” 
they know they are not genuine. 


JENKINS BROS.’ VALVES ARE STAMPED WITH TRADE MARK. 


1 JOHN STREET, N. Y. 
105 MIL, K STREET, BOSTON. 
JENKINS BROS. (22 yueherititsrovigh 
31 & 3 ANAL SI, CHICAG 0. 
= HE YALE & TOWNE MFG-CO, 
STAMFORD CONN 
— NEW YORK CHIGAGO.PHILA.BOSTON. 


IBERTY ST. 














There are 
when 








Graduated 
Taper Attachment. 
Graduated 
Compound Rest. 
Graduated 
Power Cross-Feed, 
Graduated 
Tail Stock Spindle. 
Lead Screw Inside. 
Reverse in Apron. 

Cabinet Legs. 


Capable of doing the 
- most — =e 


THE LODGE & DAVIS MAC HINE TOOL CO., cinSisTate o. 


NE YORE STOBE, CHICAGO STORE, CLEVELAND STORE, PITTSBURGH STORE, 
64 Cortlandt St. 68 and 70 So. Canal St. 82 So. Water St. Mkt. and Water Sts. 


(2 See auvertisement, page 16. 





OUR LINE OF UNIVERSAL MILLING MACHINES. 
~s —_ 





No. 0. No. t. No. 2. No. 3. No. 4. 
Universal Miller. Universal Miller. Universal Miller. Universal Miller. Universal Miller. 


THE CARVIN MACHINE COMPANY. 


Manutiacturers of; and Dealers in, all kinds of 


MACHINERY 0 MACHINE TOOLS. 


Universal and Plain Milling Machines, Drill Presses, Screw Machines, Hand 
and Engine Lathes, Planers, Profilers, Chuecking Machines, 


Gear Cutters, Die and Cutter Grinders, Tapping Machines, Wire-Spring Collers, Milling Cutters, &. 


Plants for Manufacturers of Sewing Machines & Electrical Goods. 
GEAR-CUTTING 


Laight & Canal Sts. 


AND MELLING IN 


[Catalogue sent on Application.) 


ALL ITS BRANCHES, 


NEW YORK. 








THE PRATT & WHITNEY CO. 


= Hartford, Conn. U.S. AS 


MANUFACTURE STANDARD SIZE 


ees Cylindrical and Caliner Gauges, 


Straight and Taper Solid Hand E 
; Reamers, Chucking and Shell § 
Reamers, Arbors and Steel Mandrels, 
Locomotive Taper and Taper Pin Reamers, Combination Lathe & f 
Chuck, Milling Cutters. = 
PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 
WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 


THE BILLINGS & SPENCER C0," 


go Manufacturers of Beach’s Improved Patent Thread Cutting and Diamond 
q Point Lathe Tool. 


FURNISHED IN TWO SIZES, EITHER 
SIZE WITH BENT OR STRAIGHT 
HOLDER. 











WE FURNISH CUTTERS FOR U.S. S. 
THREADS TO FIT THESE TOOLS. 


Send for Catalogue. 


DROP FORGINGS OF BRONZE, COPPER, IRON & STEEL OF ALL DESCRIPTIONS. 


London House: CHAS. CHURCHILL & CO., Ltd , 21 Cross St.. Finsbury, London. E, C , England. 


Wreae, Mastne Tock] MANNING, MARWVELL & MOORE, 


Manufacturers and Dealers in all kinds of 


wvcorsrs” TOOLS AND SUPPLIES. 


MACHINISTS’ 
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The Celebrated 
F. E. REED 
16-inch Swing 


“NOILVOIIdd¥ NO HA901VLV) CHLVULSOTTI 














zraphs 
S.A. 


yn. 





pplicatic 


Lowell, YLass., L. 


111-113 LIBERTY ST., NEW YORK. 
We carry tho largest line of Tools and Supplies in the City. 











Manufacturerot ENGINK LATHES 
trom 17 to 50 in. swing. Cuts, Photo; 


and Prices furnished on a 


i llUUt! 
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CEO. W. FIFIELD, 





1, 





J. M. 


ALLEN 
WM. B. FRANKLIN, Vice-PreEstDent. 


PRESIDENT. 


Key- Seating Machines 
and 20 in. Drills |, 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, 


or anything in Machinists’ Tools 
> or Supplies. 


W. P. DAVIS, 


. B. ALLEN, 


J. B. PIERCE, Secretary & TREASURER. 


SEcOND VICE PRESIDENT. 





Gear Wheels and Gear Cutting. 
Grant’s Gear Book for 1892, 15 Cents. 
exington 





ear Works, 


Lexington, Mass. 














SPUR GEARED 


Rochester, N. Y. 
AND 


LANERS ors. Senseo, 


MANUFACTURED BY 


The G. A. GRAY CO., 


479 Sycamore St., CINCINNATI 0 




















TORRINGTON NN. 


OMANU FACTURERS OF 





a S 16” Pillar Shaper. 25” Pillar Shaper. 
24” Pillar Shaper. CHAS. CHURCHILL & ¢ co., Lt? d, Agents, 7 


21 Cross Street, Finsbury, 1, ondon, England. a OUR CATALOGUE: ) | 


Manufacturer 
—of— 


APS & DIE 





J.M.CARPENTER 


PAWTUCKET.R.I. 














